NASA TECHNICAL 


: NASA TT F-380 
TRANSLATION \qQapa 


NASA TT F-380 


THREE-DIMENSIONAL FLOW OF 
IDEAL GAS PAST SMOOTH BODIES 


by K. I. Babenko, et al. 


Science’ Publishing House - 
Moscow, 1964 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION © WASHINGTON, D. C. © APRIL 1966 


NASA TT F-380 


THREE-DIMENSIONAL FLOW OF IDEAL GAS PAST SMOOTH BODIES 


By K. I. Babenko, G. P. Voskresenskiy, A. N. Lyubimov, 
and V. V. Rusanov 


Translation of 'Prostranstvennoye ubtekaniye gladkikh 
tel ideal'nym gazom" 
Izdatel' stvo 'Nauka,"' Moscow, 
1964 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


For sale by the Clearinghouse for Federal Scientific and Technical Information 
Springfield, Virginia 22151 — Price $5.50 


UDC 533.6 


ANNOTATION 


The book is devoted to an urgent problem of modern gasdynamics--the com- 
putation of the flow field near a smooth body situated in an arbitrary manner 
with respect to the incident airflow. The book presents the results of in- 
vestigations performed over a period of several years by a group of authors 
associated with the development and practical application of the method of 
finite differences to the solution of three-dimensional problems of gasdynamics 
by electronic digital computer. 


The first chapter presents in detail the method of the three-dimensional 
flow around tapered bodies in a supersonic flow. A series of sections in the 
first chapter presents the theoretical investigation of the system of finite 
difference equations carried out in the general form, taking into account the 
application of the method to other problems of mechanics and mathematical 
physics. 


The second chapter presents the results of calculations for the nonaxi- 
symmetric flow around several bodies of revolution with and without account of 
chemical reaction in the flow. 


The third chapter contains tables for the nonaxisymmetric flow of circular 
cones in a wide range of Mach numbers, half cone angles, and angles of attack. 
The tables present exhaustive information concerning the gasflow and are con- 
venient for practical applications. 


The book is designed for scientific workers and engineers concerned with 
mathematical computations and computer programing, the aerodynamic design of 
flight craft and theoretical gasdynamics. The book may also be of use to 
teachers and students of upper classes in universities specializing in these 
fields. 
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FOREWORD 


The present work is devoted to one of the most urgent problems of gas- [5 
dynamics--the computation of the three-dimensional flow field near a smooth 
body arbitrarily placed with respect to the incident supersonic airflow. From 
the mathematical standpoint, the problem is reduced to the solution of a bound- 
ary value problem for a system of nonlinear equations with partial derivatives 
containing three independent variables. 


All classical analytical methods existing to date for solving gasdynamics 
problems are based on the introduction of a series of simplifying assumptions 
making it possible to obtain the solution in explicit form. These simplifying 
assumptions are not always justified and the error introduced by them cannot 
as a rule be determined. This method cannot be used to find the solution of a 
three-dimensional problem in explicit form and it is possible only to simplify 
such a problem. The numerical methods are free of these shortcomings and their 
practical application has become possible since the invention of electronic 
computers. The numerical methods make it possible to obtain the solution of 
the complete equations of gasdynamics with a high degree of accuracy determined 
cy the physical formulation of the problem. 


“ork has been proceeding for several years at the V. A. Steklov Mathemat- 
ical Institute of the USSR Academy of Sciences under the direction of Professor 
K. I. Babenko to apply the method of finite differences for the solution of 
three-dimensional problems of gasdynamics by electronic computers. Below we 
present results associated with one stage of this work and pertaining to flow 
around pointed bodies. 


The first chapter describes the method of computing the flow of an ideal 
gas around an arbitrary smooth body. We use the term “ideal gas" to signify 
a mixture of gases (for example, air) in which chemical reactions between the 
components as well as ionization reaction are possible. We neglect viscosity, 
heat transfer and diffusion. 


The second chapter presents the results of calculations relative to the 
nonaxisymmetric flows around several bodies of revolution with and without con- 
sidering chemical reactions. 


Chapter 3 contains tables for nonaxisymmetric flow around circular cones 
with a gas having a constant ratio of specific heats k = 1.4 in a wide range 
of half cone angles and angles of attack for Mach numbers from 2 to 7. 


Although the present work is concerned with a specific problem, it 
does contain a series of factors of general significance, and the method it 
proposes may be applied to the solution of other problems. In this connection 


we should bear in mind that the development of a numerical algorithm is not an 
entirely trivial matter and does not involve merely the replacement of the 
differential operator by the differences. To construct a numerical algorithm 
it is first necessary to formulate precisely the mathematical problem, so that 
it is equivalent to the given physical problem. Also, the algorithm which 
makes it possible to carry out the correct calculations must satisfy a series 
of requirements not always easily achieved for each specific situation. There- 
fore, in formulating the difference system it is necessary to have a deep 
understanding of the reasons behind these requirements, in addition to having 
considerable ingenuity. 


With the above in mind, the authors have considered it expedient to sup- 
plement the presentation of the algorithm with a series of investigations rela- 
tive to its formation which have been carried out in the general form, taking 
into account the possible application of the method to other problems. 


In conclusion we note that of the various numerical methods in hydrody- 
namics the difference methods have been developed most (these methods in 
particular include the method of characteristics). These methods were quite 
successful in solving a series of specific problems, although this has not been 
properly reflected in the published literature. In its application to the com- 
putation of three-dimensional flows the present work, we hope, will bridge this 
gap to some degree and will be of interest to those concerned with computer 
mathematics, gasdynamics, and the aerodynamic design of flight craft. 


The authors wish to express their gratitude to Ye. V. Samuylov for a 
series of consultations on the thermodynamic properties of air at high tem- 
peratures. 


The authors are also deeply grateful to E. I. Nazhestkina, who has carried 
out the programing work. 


A great deal of assistance in carrying out the computation was rendered 
by N. A. Zaytseva and M. I. Fedtsova. The work was carried out with the parti- 
cipation of N. V. Barykova, O. A. Vasina, L. N. Yevgrafova and T. N. Piskareva. 
The authors are grateful to all of these participants. 


The authors request that all criticisms of this work be directed to the 
following address: Moscow, V-312, Vavilov Street, d.28, Mathematical Institute 
AN SSSR. 


CHAPTER I. METHOD OF COMPUTING THREE-DIMENSIONAL FLOWS 


1. Formulation of the Problem 
Let us consider the problem of the stationary supersonic flow of a non- [t® 
viscous gas without heat transfer around an arbitrary body. We shall assume 
that the body is stationary and that the flow far ahead of the body is uniform. 
We introduce a coordinate system (x1, Xo X3) and direct the xy axis in 
such a way that the velocity vector is parallel to the x, axis when Xy = -m. 
We designate by the vector V the velocity of the gas particles. The equations 


of motion, continuity and energy, which describe the flow of the gas are written 
in the form 


dV 1 i 

ar +p Brad p = 0, \ 

d A 

F. +0 div V = 0, (aa) 


a(eth)=% | 


where h is the enthalpy of the unit gas mass. As we know, the enthalpy is de- 
termined by the expression h = ¢ + p/p. Here € is the internal energy of a 
unit gas mass. It is assumed that during the flow of the gas there is local 
thermodynamic equilibrium and that ¢ is a function of only the pressure p and 
the density p, obtained from thermodynamic considerations. 


Thus the flow problem is reduced to finding the solution of system (1.1) 
which satisfies the following condition at the body 


V, = 0, (1.2) 


where Ns is the normal component of the velocity vector at the surface of the 
body. In addition to this, the following condition must be satisfied at 
infinity 


Vv — — Vos 
(1.3) 


*Numbers given in margin indicate pagination in original foreign text. 


For bodies of finite dimensions the perturbations are damped in the direction 
perpendicular to the xy axis. Therefore in these directions the following con- 


dition must be satisfied 
lim V = Va. (1:3") 


However, there may be no continuous solution of the formulated problem. 
Simple examples of compressible gas flow and experiments indicate that the solu- 
tion may have singularities--discontinuities in the values V, p, p, infinite [8 
derivatives of these quantities, etc. Therefore, from the very beginning it 
becomes necessary to find the generalized solution of the flow problem. As we 
know, this generalized solution is obtained from integral relationships equiv- 
alent to system (1.1) in the case of smooth solutions. It is easy to show that 
the flow problem thus formulated has no single-valued solution. Therefore, to 
provide for a single-valued solution, in addition to conditions (1.2), (1.3) 
and (1.3'), it is necessary to have certain additional conditions. The question 
of how to formulate correctly the problem of stationary flow providing for the 
uniqueness of boundary conditions remains unsolved to date. This difficulty 
may be surmounted by seeking the stationary solution as a limiting case of the 
nonstationary solution when t ~ ©. In this connection we must assume that such 
a limit does exist and therefore the above fundamental difficulties are trans- 
formed, so to speak, into another plane. However, there is a series of prob- 
lems on the stationary axisymmetric flow, solved by the steady state method 
where the existence of the limit is clearly established in the computation 
process. This solution of three-dimensional flow has not been realized to date. 
This is partially explained by the insufficient capabilities of modern computers. 


Another widespread method of selecting the solutions for the stationary 
flow problem is the postulation of the qualitative flow picture as a whole. 
Thus, rather well-founded physical considerations indicate that in supersonic 
flow around bodies the region of unperturbed uniform flow in front of the body 
will be separated from the region of perturbed flow by a surface on which the 
hydrodynamic quantities are discontinuous (part of this surface may have a weak 
discontinuity). In the case when the entire surface is a discontinuity surface, 
it will be a shock wave and is frequently called the bow wave. In considering 
the flow at large distances from a finite body and taking into account (1.3'), 
we can show (ref. 1) that in addition to the bow wave, there will also be a 
tail wave. For bodies of complex configuration, in addition to the above waves 
it becomes necessary to postulate the presence of a whole series of other pe- 
cularities of the flow. It is important to note that the construction of such 
qualitative pictures of the flow are based on experimental data. 


We shall limit our consideration of the flow to the region confined be- 
tween the bow wave and the body up to the subsequent discontinuity, if such a 
discontinuity exists. In supersonic flow the perturbations can be transmitted 
only downstream if they are insufficient in magnitude to change the flow picture 
completely. Therefore, the flow in the region considered may be established 
without solving the problem as a whole. In a series of cases this is sufficient 


for practical purposes. Depending on the shape of the body's leading edge and 
on the Mach number of the unperturbed flow, the leading shock wave may be either 
detached (fig. la, b) or connected (fig. 1c). In cases a and b the leading 
shock wave is followed by a subsonic region whose boundaries are schematically 
shown by the broken line, In case c the flow has a singularity at the apex of 
the body. Due to this nature of the flow it is convenient to separate into 
two parts the problem of determining the flow within the region between the 
shock wave and the body. Let us separate this region by some surface S into 
parts I and II (see fig. 1) such that the flow velocity is supersonic at all 
its points and the surface S has a three-dimensional nature. The determina- 
tion of the flow in region I is reduced to the solution of a boundary value [9 
problem which is different for cases a, b and c. Having solved this problem, 
we find the values V, p and p on the surface S, after which it is possible to 
find the flow in region II. Below we formulate the boundary value problem for 
the flow in region II and in the present work we shall limit ourselves to the 
development of the algorithm for its numerical solution. In regard to the flow 
in region I, in case c, as we shall show below (Section 6), it is reduced to 
the same algorithm as the flow in region II. 


In cases a and b, a boundary value problem occurs for a system of mixed 
equations. When the flow is axially symmetric, a series of algorithms is 


proposed for its numerical solution. Among these the method which is logically 
without reproach is the direct method. This method makes it possible to compute 
the flow around the bow of a rounded body and makes it possible to follow the 
processes associated with the formation of the bow shock wave as well as its 
evolution. The method can be generalized for the case of flow around a body 
with an arbitrary nose part as well as for problems of the mixed type in which 
there is an interaction of shock waves. By using a difference scheme to real- 
ize this method, we may control the accuracy of the numerical solution since 

any decrease in the mesh step does not lead to any fundamental difficulties and 
is limited only by the capabilities of a specific electronic digital computer. 


One of the difference schemes for solving the problem of flow around a 
blunt body by the direct method is described in the work of S. K. Godunov, 
A. V. Zabrodin and G. P. Prokopov (ref. 14). Other methods are discussed in 
references 9, 11 and 12. 


Now let us consider the formulation of the boundary value problem in region 
II. We introduce a cylindrical system of coordinates (z, r, ») and direct the 
z axis so that it does not intersect the surface of the body in region II. [In 
all specific problems which are considered this requirement is easily satisfied. 
We rewrite system (1.1) in terms of cylindrical coordinates by first transform- 
ing the energy equation to the form 


dp oa dp 

dt dt 

where 

> at 

op op 

2 Paella a 

o= (3), i—p% 
op 


is the square of the speed of sound. Let u, v, w be the components of the /10 
velocity vector V in the above system of coordinates. For subsequent discus- 
sions it is convenient to write the equations in matrix form (I equals Gram 


operator ) 


ox ox OX 
Qe ga Fr ge he (1.4) 


where YM, 8, € are square matrices 


SCOCR 6 
SCOR CO 8 
Cr OC O7l- 
® oC Oo Oo 
=-___o 


( v 000 0 
ee 
S = p 

“310000 0 
eee 
0p 00 9 

1. 

w 000 0 ) (1.5) 
0w 000 
Cc=1} 9 ow +0 
ae vw > . 
[0.0% 2: 0+) 
00p Ow 


while [ and X are matrix columns which we shall simply refer to as vectors 


( 90 (#) 

/ | oe | | 2 | 
ae wu mel (1.6) 

pctv ee 

{pv p 


Let the equation for the surface of the body in our system of coordinates have 
the form 


r= G(z,9), Gq) 


and the equation of the shock wave have the form 


r = F (2,9). (1.8) 
At the bow shock wave, the conditions for the conservation of mass, pid. 
impulse and energy are satisfied 
ev, = Po voq9 
P+ PMV Vv = Poo + PooV 0s 
2 y2 
v Yoo 
f= cot > f (1.9) 


u + UF, = Us + Yok 2, 


Fy a. Fy 
Up + W = Veo -p- + Weo- | 


In (1.9) the quantities designated by the subscript "©" pertain to the unper- 
turbed flow while all others pertain to the condition directly behind the front 
of the bow wave. Wy is the projection of the velocity vector V on the normal 


to the bow wave 


OF 1 OF 
# aca aaa OF Gy * 


7 7 ey ee Ee ae (1.10) 
(= og 
On the basis of (1.2), the boundary condition on the body is written 
wie. 1 0G 


The boundary value problem for determining the flow in region II may be 
formulated in the following manner. Let us assume that the vector X is known 
on the surface § (i.e., the line of intersection of S with the bow wave is known) 
and the surface S is three-dimensional (then the flow will be supersonic in some 
region neighboring S). We must find the solution of system (1.4) with initial 
data on S, with boundary conditions on the body (1.11) and on a surface of the 
bow wave unknown to us (1.9). 


From the solution we find the vector X and the function F(z, ») in some 
neighborhood of S. By generating a new surface Si, which satisfies the same 


requirements as S, the solution process can be repeated. Proceeding in this 
manner we construct a solution for region II including the point when singulari- 
ties appear in the solution. The surfaces S, S,, So, -.. may be the planes 


z = const if all are three-dimensional; this is equivalent to the following 
condition in region IT 


u>ce. (1.12) 


In other words, system (1.4) must be z-hyperbolic. With the exception of 
exotic cases, conditions (1.12) can be satisfied by the appropriate selection 


of the z axis. 


In equations (1.4) it is rational to transform to a new system of co- 
ordinates selected such that the region in which the solution is sought has 
fixed boundaries independent of the sought solution. As coordinates (x, &, #) 
of this type we assume that 


=2, 
E=§(z7,9), (ish3) 
6 =f, 


where the function &(z, r, ©) satisfies the conditions 


E [z, G (z, 9), 9] = 0, 


§ [z, F (z, 9), 9] = 1. (1.14) 


The replacement of variables assumes the simplest form if we let 


E= r—G (z, 9) 
—~ F (2, 9) — G (2,9) . 


(1.15) 
In Section 6 it is shown that the function §(z, r, o) must satisfy the 
conditions 


4 
uk, + vE, -~w> <0, 
& 
(2 — 2) & tu (Eo +2 w) + 
vats ye ee ae Cae 
+e] (t0+ wv) +0 —e)( r+ 

We note that in a series of cases the function — given by equation (1.15) does 

not satisfy these inequalities. 


After the change of variables, the region @, in which the solution is 
sought, is determined by the inequalities 


X>%X OSA <a; OSE). 


In terms of the new variables, equations (1.4) are written in the form 


AS +B f+cZ 4+7r=0, (1.16) 
where 
A= YM, 
B= EU + E-% + EeS, (1.17) 
C=. 


In view of (1.14) the coefficients of system (1.16) depend on the unknown 
function F, which determines the form of the bow wave. 


System (1.16), together with the boundary conditions (1.9) and (1.11), 
determines the vector X(x, €, #) and the function F(x, 2%). 
2, Difference Scheme for Computing Three-Dimensional Flow 


In this section we shall describe a numerical algorithm for solving the 
boundary value problem formulated above. 


Let us construct a rectangular mesh in region @ with steps 


where M and L are whole numbers. 


We let f33 


x" =nt +x, En = mA, ti. = lh, 


We assume that 


F(x", Em, 00) = fing 


when n, m, ! are whole. The values of the functions at points differing from 
the points of the mesh are obtained by interpolation. The collection of mesh 


points having the same superscript n(x = x"), we shall call a "Layer," while 


the collection of points having the same superscripts n and subscripts t(x = oe 


= 0,), we shall call the "beam." 

We reduce the boundary value problem which determines X and F in 6,to a 
boundary value problem for the vector function Xm, t and Fi on the mesh, For 
this purpose we approximate the differential equations and the boundary condi- 


tions by difference equations. In approximating the equations we adopt the 
following rule for replacing the derivatives with difference relationships 


Of \ntih 4 
(Seine © oem + fat — Frat — Fak — 
2 


ay {Fmsitex — frat + Finsatea + fimsr — 2Fimyt + fmt-a}s 


n+), 1 fn nt 
(Z) i —— Ih {a (finvit —fmnt + B (fsa, ie Fn,)}s 


mip 


0; n+"/, 1 1 
(35s, t = Gha {a (fiveates ae frovit-1 + frets = fitt-) 


+ Bp (Fmstte1 = frnerst-t + fins — fint-1)s 
where 


a+B=1, O0<BPK<a. 


In accordance with the above we let 
1, 1 
Prot = a (Fret + fat + Finest + fh). 


If we assume that the steps h, and hy have the same order as T, it is easy to 
show that the difference relations approximate the derivatives, respectively, 


with an accuracy up to O(t*) +00 (rt), O (1?) +(@ —B)O(t) i.e., when o = O and 
a@ = B we have an approximation of the second order. 


In the future, to condense our writing we introduce the displacement 
operators 


Sfina aa frnst,ti Tht = fin,ts 1 
By means of these, the preceding equations can be written in the form 
Of \"t"/ be OX, 
(Se mene =e S + {ret — [14 ar +75] peal, 

ee ariec menage 
Oe m4},,t 2 Hy ( aa ) (fmt + Bint)» ; (2.1) 

9 on ~ i Ma mS I +1 a 

(50 vine © Be -F S +) (TT) (Oat + BFR.0, 


where I is the identical operator [14 


faa = Fina and 


Substituting the expression for the derivatives into the differential equations 
(1.16) we obtain a system of difference equations 


Arla (S +1 {Xmi—[f +227 — 2 +T)| Xia} + 
+ Mm Brvihe (S — 1) @Xmi +BXm) + 


He Oat 


y Cmrtht (S +1) (T —T) OX +BXm0 +2 nih = 0. 


(2.2) 


We write the boundary conditions on the body and on the wave at points 


(x1, 0,6j)and (x"', 1,0:). Condition (1.11) will take the form 


Gaitags — oat 4 (Se) wey 
, G 


, wait = 0 (2.3) 
The conditions on the bow wave will be written in the form 
em VeD = PoV yn its 
Phi + PoVig Vit = Poo + Poo [Vit T, 
veya [vine ya (2.4) 
h(a, PM “+ 2 = Poo + os ’ 


unt + (F,) atl] oy = Uso + (F,)¢") Veos 
Fy \n+ Fy \at 
(=p). sis at = (22) Uo + Woo, 


where 


at 
7 Wisp | (F (any 


F 


uns (Fy yt — oy + ( F Ve wit 


is determined in the same manner as y™,. The relationship between F/", (F,)7" 


and (Fe)fttis given by the equations 


Fr = FR -+ > (Feit + Fi), 


2. 
Fu = 1 Epil e. Fry). ( 5) 
elon Big | aH 
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From the conditions of the problem we know the values of all quantities 
when x = X,, i.e., on the zero layer. To solve the problem completely it is 
apparently sufficient to have an algorithm for the transition from the n-th to 
(n + 1)-th layer. If we assume that all quantities with the subscript n are 
known in equations (2.2), (2.4) and take into account (2.5), we obtain 5ML + 6L 


equations for Xj‘; andFm!. If we note that the solution is periodic with re- 
spect to 3(f%,,= fm.) the number of unknowns will also be equal to 5ML + 6L. 
This is, of course, insufficient to obtain a single-valued solution for fi5 
the system and, furthermore, it is obvious that the system does not have a 
single-valued solution. However, the iteration method described below always 
leads to the required solution. Theoretically the convergence of iteration is 


not proven, but this convergence is clearly confirmed by calculations. 


Let us assume that we have some type of iteration process for solving the 
system (2.2)—(2.4) and that q is the iteration number. We designate the values 


of Xn, F, obtained by the q-th iteration, by x7”) Fr. We shall assume 


that 
Xne = Xana 
KO keen), (2.6) 
If the calculation process is terminated at the Q-th iteration, then we 
let 


END _ bas FR = Ft 

The following method has been proposed in reference 8 for the iteration 
solution of a system of difference equations. Let us assume that we already 
know Xmv”, F7* and that it is required to find the values x2) and prea) , 
In equations (2.2), (2.4) we replace x#} and F;7" by XPe and Feta), while 
Xmisi 2nd Fyz} are replaced by xn and Fri”. The coefficients of equations 
(2.2), i.e., the elements of the matrices A, B, C and of the vector TI will be 
computed from the values x7*(%) and Fy%), As a result, equations (2.2) will 


assume the form 


11 


Amen (S + 1) {xail? — [1-4 St (7 — 21 + 7)| Xn} + 
+ 2m, Bro (S— 1) lax + BXm2) + 
$B CHAM (S $1) (TTA) (XR + BX) + 220} = 0. 


(2.7) 


F n+1 
In these equations as well as under conditions at the bow wave, (=) ' is 
replaced by the following in accordance with the above 


1 n+(q) n+(q) 
Barra (Fag? — Frey"). 


Before considering a method for solving this equation, we consider the 
question concerning the number of the iteration Q. We point out first that for 
any finite Q, equations (2.2)-(2.4) are not equivalent to the combination of 
equations (2.7), (2.3), (2.4) when q = 0,1, ..., Q-1. The latter may be 
considered in two ways--either as equations giving an approximate solution of 
the initial difference equations or as a new difference scheme for the differ- 
ential operator (1.9), (1.11), (1.16). In assuming the latter point of view, 
we must consider the questions of approximation, stability, convergence, etc. 
for this new difference scheme. It can be shown that when Q 2 2 anda - B 
=o = 0 the new difference scheme retains a second order accuracy. However, 
for any Q anda - B = o = O this difference scheme will not be stable for any 
relationship of steps 1 If Q 2 2 the remaining terms of the difference [16 


scheme will have the order 


(a ---B) O (x) + 00 (x) +0 (+), 


while for small e—fB >0.0 >0 the difference scheme will be close to the sec- 
ond order scheme. 


Now let us consider the question of solving the system of equations on the 
layer. We shall break equations (2.7) into groups and refer to one group of 
equations with the same subscript 4. It is convenient to write them in the fol- 


lowing form 


n+(dh) y n+(qt+1 
Amel Nnat 4. Ory X Hs a = fms 


a=A + 20x,B,b =A —2ax,B (2.8) 


andm=0, 1, ...,M- 1. The right side fel does not contain quantities 


which depend on the (q + 1)-th iteration. The group of equations (2.8) to- 
gether with the corresponding conditions on the body and on the wave contains 


lve note that the initial difference scheme (2.2) is stable for any relationship 
of steps ifa - B20 ando20. 


12 


unknowns which pertain only to the given t beam. For this reason the entire 
system of 5ML + 6L equations breaks down into L independent subsystems con- 
sisting of 5M + 6 equations each. Thus, the problem of computing the unknown 
quantities on the n+ 1 layer has been reduced to the solution of equations on 
the beam. Let us consider the solution of this system on the t-th beam. Since 
in this case the subscript 1t will be fixed and the superscripts will also be 
fixed, we drop them and write the difference equations (2.8) in the following 
manner 


Omsty,X m1 + Omsy,X m = Fmstp,s m=0,1,2,...,M—l. (2.9) 


For this difference system we have obtained a boundary value problem with 
linear boundary conditions for m = O and five nonlinear equations when m = M. 
These nonlinear equations (2.4) establish a relationship between the components 
of vector Xu and the unknown quantity F,- Eliminating Fy, we obtain four non- 
linear conditions which associate the components Xy and the equation for Fy. 


To solve the obtained boundary value problem we use the sweep method 
(ref. 8). We write the boundary condition (2.3) on the body in the form 


HoXo = Los (2.10) 


where 


Ho = @ {Gs —1, ee, o} 


and 
£o = 0. 


The constant +0 will be determined below. Condition (2.10) determines 
a four-dimensional hyperplane which contains Xo: Let us show that equations 


(2.9) inductively determine the four-dimensional hyperplanes which contain 
Xmua2 m=0,1,...,M—1- Indeed, let us assume that the following relationship 


is known 
BimXm = Eme (2.11) 
Eliminating X| from this equation and from (2.9), we obtain [17 


Ben (0770) m41/,X maa = Hm (07 'f) may, — 8m: 
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By letting 


Pas =O miipm (6-14) mss 


Emu = Omi [pm (6 f) sy, — ml, 


where omu #0, we obtain the desired relationship for Xm and thereby obtain 
He and g, form=1, 2, ...,5 M- 1. We select the constants wmiu, by normalizing 


the vectors H,, along some norm. Thus, we shall always have leat = 1] and 


Ome = || Pin (6714) misty, || 


The method described above for computing u,, and g, is called direct sweep. As 


a result of direct sweep we obtain the relationship 
PuXm = &m, (2.11') 


which forms the system (2.4). The system of equations for Xv and Ey has sev- 


eral solutions; however, only one of these has physical meaning. Section 6 
describes a method which makes it possible to find this particular solution. 


If we know vector X, we can find X, by induction form=M-1,M- 2, 
.»-, O from equations 


Bins X mey + Dms3j.X m TF Frasths 
re ee (2.12) 


i.e., to carry out inverse sweep. We note that we cannot use only the first 
five equations for this purpose because 


| (6-4) mer), | > 1 


and consequently the inverse sweep performed in this manner will be unstable ,- 
lin the so-called inverse method, when the form of the shock wave and all values 


on it are assigned, the numerical solution is reduced precisely to the determi- 
nation of X, from Xn+3z from the first five equations of system (2.12). 
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Therefore, it is necessary to utilize all six equations to form five independent 
linear combinations and thus reduce system (2.12) to the system 


Xm = CnX mur + Im. 


If we can achieve a situation whereby ]cm]|}<( 1, the inverse sweep will be stable. 
In the case of hydrodynamic equations considered here, it is possible to achieve 
the stability of inverse sweep if certain conditions presented in Section 3 are’ 
satisfied. We shall not present the expression for the matrix c¢, SO as not to 
encumber our presentation with complex equations. 


By thus computing the vectors Xn m= 0, 1, 2, ..., M and F,, we find all 


the unknowns on the t beam, t= 0, 1, ..., L, and consequently on the layer 
itself. In the formal presentation of the sweep method presented above we said 
nothing about the conditions during which the sweep is stable. The clarification 
of such necessary and sufficient conditions of stability for sweep is extremely 
important since if these conditions are violated, the entire system becomes [18 
unstable. These conditions impose definite requirements on the function 

&E(z, r, ~) which was determined above with a high degree of arbitrariness. By 
selecting this function properly we shall strive to achieve a firm determination 
of system (2.9). Therefore, we shall consider these questions in more detail 

and in a more general manner. 


3. Correctness of Boundary Value Problems 

for Difference Equations 

The procedure used above for solving the equations along the beam has a 
general nature and may be applied to difference equations obtained by approx- 


imating the arbitrary hyperbolic system of the first order. Let us assume that 
we have a mixed problem for the system 


0X ox 
a tAG dg =F 
with boundary conditions 


By (t) X |e=o = G (4), 
B, (1) X len. = H (0). 


Here X is the n-dimensional vector, X G@R*; Ais the square matrix of the n-th 
order; F & R"; Bo and B, are rectangular matrices of dimensions r X n and s Xn, 


r+s=n, 05 rn; and G, H are r-dimensional and s-dimensional vectors, 
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respectively. As a result of a certain difference approximation of the system 
and of the boundary conditions, we obtained the following system 


Ons,X m+ 1 + Omiy,X m =< Frnstjas m=0,1,...,M —1 (3.1) 


with boundary conditions 


a) HoXo = Bo, b) vaXm = hm, (3.2) 


where, as above, Xmii, Fras), ER"; Anvjy» Ome, are square matrices of the n-th order, 
while Up, Vy and go, by are rectangular matrices and vectors with the same 
dimensions as the boundary conditions for the differential equations. 

We shall be interested first in the question concerning the conditions for 
the single-valued solution of the boundary value problem (3.1), (3.2). For a 
system of linear equations of the general form this condition for single- 
valuedness is that the determinant of the system be different from zero; however, 
for a system having a specific structure, as for example system (3.1), simpler 
conditions for making the check can be specified. We shall consider system 
(3.1) for the unlimited increase in M and, therefore, by keeping in mind the 
numerical solution of the system we shall find the conditions for the correct- 
ness of the boundary value problem (3.1), (3.2) uniform with respect to M. 


Taking into account the above origin of difference equations (3.1), we require 
that the eigenvalues of the matrix beam 


Qmiy, + NO ms), 


NA BO BE real while those of the matrix q,,,, and 6,,,, be non- [19 


singular. Let us assume that for any m these eigenvalues satisfy the condition 
[| > (lb — ent R= 1,2,....05 [MO] <Si—en =r ti,...n, (3.3) 


where en > O while r is determined above. Let us assume in addition that the 
left unit eigenvectors ni”, ..., ni", the matrices (b~a)m,y,, Which satisfy the 


tine matrices 4m4, and bm4y, may become singular only for certain values of the 


ratio At/A& whose number is finite. 
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eigenvalues MM™,..., a, uniformly over m, are linearly independent, i.e., that 


the condition for the Gram operator T is satisfied 
Cyo< PT (nf”,. aot} ne”) < 1, (3.4) 


where the constant Co does not depend on m and M. Finally, we subject the 
matrices Qn, and bm, to definite continuity conditions; specifically, we re- 


quire that 


pare? <8, v= 1... ni m=0,1,...,M —2, (3.5) 


where § depends only on M. 


We now establish one simple inequality for the solution of system (3.1), 
(3.2) from which the correctness of the boundary value problem will follow. 
Let us assume that V, is a matrix whose k-th line elements are equal to the 


components of the vector al”, af” > 0. We first select the numbers a) from 
the following conditions 
ay” = 0 for =1,2 - a@™>1 for z= 
ke (leg le ORE eS =r+1,...,a, ( 6) 
3. 
pay") =a | ae k=1,...,m, 


where the constant Cy will be determined below. We assume that 


Em = VnVm- 


From our construction, E is a symmetric matrix and 
(Emx, x) > 0. 


We transform equation (3.1) into 


(0712) ms, Xmu +Xm = (O-f)matne 


We multiply this equation by the matrix E, and carry out a scalar multiplication 
of the resulting vector by the vector X, 
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(Em (0790) mary, Xmesy Xn) + (EmX mms Xm) = (Em (OA stun Xm): 
From this we obtain 
(EmXms Xm) < | (Em (0-'a) miyX metry Xm) | + | (Em Of mats Xm) |- 
We apply the Schwartz inequality to both terms of the right side 
(EmX, Y)? < (EmX, X) (EmY, Y). 

Then from (3.7) we obtain the inequality 

(EmX my Xm)" < (Em (B72) mitX mary (0-1) nay, Xmas) + (Em (67 P)matyy (074f))'. 
However, according to (3.3), 

(Em (Oa) meth X mois (OG) mst, Xmsi) = (Vm (071A) ms), Xmais Vn (074) mst), Xai) = 

=D (OL M)* (HA, Kae)? SL —e® SY (AL)* CH, Xned)* = 


k=r+1 k=r4+1 


= (1 — €n)® (EmXmsis Xm+1)- 
Therefore 
(EmX ms Xm) < (1 — Em\(EmX ms iy Xmei)'® + (Em (0 Pymsiys (OP) may). 
From (3.5) and (3.6) it follows that 
(EmX mois Xm+i)'* S (EmerX mers Xai)? + C2 (6 + M4) | Xmar ll 


By comparing the last inequality with inequality (3.8) we obtain 


(EmXm, Xm)'* <(i- Em) (Em+1X mis X m+) + 
+ (Em (7 f)msths (07) ma1,)" + Cy (6 + M-) I Xm+1 { . 


(3.7) 


[20 


(3.8) 


Assuming here that m= 0, 1, ..., M - 2 and adding these inequalities and in- 


equality (3.8), for m = M - 1 we obtain 
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M—1 M—2 


DT EaXa A= D>, le) Ena Xe kn) See Enka ewe 


m=0 m=0 
M—1 M-1 
+ D Em 6 Prmsins (Oman) +Ce (8 +M7) [Xml 
m=0 m=1 
It follows that 
M-1 
(EoXo, Xo) + Dd) @m-1(EmXm, Xm) < (1 — em) (Em-rXa, Xm) + 
m=. 
M—1 M-1 (3.9) 


+ Dd) (Em OAs (OP mary)'® + Cz (6 +M>) S| Xnf- 
m=0 m=1 


Now we select the numbers ae such that a” >1 fork=1, 2, ..., r and a — 0 
for k = r+ 1, ..., n and such that condition (3.6) be satisfied. From these 
numbers elm) and the vectorsy™”,...,44") we construct the matrix Vin in the same 


manner as described above and determine the matrix En in the similar manner 


~ 


Em = VnV m- 


We change the positions of the matrix a and b in the above calculations and 
instead of moving from m = 0 to m = M, we go in the opposite direction. [In 


this manner we obtain an inequality similar to (3.9) fa 
M-1 
Di &m (EmX ms Xm) + (EmrXm, Xm) < (1 — eq) (EgX a, Xp)*+ 
m=atk 
ee Mat (3.10) 
+d) (Em (A Amst (A fmay)t +C2(6 +M-) DY [Xaf. 
m=0 m=1 
We let e, = min (em-y,em), m=1,2....,.M—l; e= Yeo; &m = Vatu 


8m = Em Bg Gm = Emu-. 


Adding (3.9) and (3.19), we obtain 
M-1 
(EoXo, Xo)" + Dd) em (OmXm, Xm)? + (EmaXus Xm) < 
m=1 
< (1 — &¢) (EoXo, Xo) + (lL — em) (Em-rXm, Xm) + 
M-1 


+ > (Em (6-7 f) marys (07 f) cmap.) + (Em (a7 f)m+iys foes (af) marj,)*] + 


m=0 
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M—1 


+2C, (6 + M~) > [Xn] (3014) 
m=1 


Since 


(0°'P)msy, = (0 1af) marys. 
where f = at, we obtain, as in the case above, 
(Em (OA) maiis (OA matn) < (1 — €m)® (Embers Frasry) < (Em (a f)msriy (OP me) 
By utilizing the last inequality and the obvious inequality 
Va+VB<V2 Va+p, o>0,p>0, 


we obtain 


M—1 

Dy [Em (OP matin (OP ern) * + (Em(@ Ansty (OP mar) < 

~~ Mat (3.12) 
<V2 2 (8m (a f)matyr (fms) 


We now use the boundary conditions for the transformation of the inequality 
(3.11). The lines of the matrix Hy are the vectors of the conjugate space. We 


designate the k-th line by pO) We expand the vector uf) in terms of the 


base elements nf, Lae agtee s Let us assume that 


a 
pe = > Ban!” 
t=1 


Then boundary condition (3.2,a) is equivalent to the system of equations 


n 


>) Bar (nf, X) = 2, £=12%..47. 


(=1 


We require that this system be expandable with respect to the unknowns pee 
(n, X,), /=1,2,..., % and that the following inequality be satisfied 
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(3 (ni, Xa)" < Co Bon”, X,)*)" +-Co( 3 (eb? ie 


l=1 f=r+1 k=1 


(0) ~(0) 


where Cy does not depend on M. If the normalizing multipliers ay, and Q, are 


now made to satisfy the conditions 


=a=1, aM =... =a = 26, 


the last inequality can be rewritten in the form 


(EoXo, Xo)" < Yq (EoXor Xo)'* + Co] Bol. (3.13) 


By placing identical conditions on the matrix Via and the normalizing multipliers 


aM) GM-1, we obtain 


(Em-iXmy Xm) < Vy (EmsXm, Xm) +Coyl hm | (3.14) 


By utilizing inequalities (3.12), (3.13) and (3.14) we strengthen the inequality 
(3.11). As a result of obvious transformations we obtain 


M-1 
LEE Xe, Xa)" + Dy en (SmXmp Xm) pM Ey aXm, Xa) < 


m=lL 
M-1 M-1 


<V2 DCm (Amys (A P)may,)'* + 2C, (8 + M- 2 IXmll + Co (| Goll +1 4a ||)- 


m=0 
By again using inequalities (3.13) and (3.14), we obtain 


M-1 


3 Eni (8mX my Xm)‘ <V2 p> (8m (Af) mater (A "fmay,)' + 


m=0 =0 
M-1 


+ 2C,(8 + M-) D |Xmf + 2Co (Pol +I hal). 


It follows from (3.4) that 


c;"{ Xmi< (8mX m, Xmh<s Cs \ Xm I. m=0, | ee ar M, 


al 


where the constant C_ does not depend on M. Therefore 


3 
Be _ M—1 M-1 
Dem |Xmb<V ZC DY [Amey +2CCs(0 + MA) DI Xmd+ 
a. aa m=1 
+ 2C.Cs (| Bol] +) Am (D- 
If 
2C.C3 (8 +M") <“Voem, m=0,1....,M, (3.15) 
and we have fe 
M M-1 
} en | Xm << 2MCE YS} MOA mery | + 4CrCs (180 | +1 a D- (3.16) 
m=o0 m=0 


Inequality (3.15) is satisfied beforehand if the numbers er are limited from 
the bottom. Similar calculations lead to the inequality 


M M-1 


Dem bXmIE< Ce DMM mend? +a Meo? +h Awd, (3-17) 


m=0 


which exists when 


Fa 3.15! 

6 + M* <Ce'em, n= 0, | ree M, ( ) 

where C. is some constant dependent on constants C, and C3. Inequalities (3.16) 

and (3.17) express the fact that the boundary value problem in question is cor- 
2 


rect in L and inL’. 


As applied to the difference equation the term "correctness" is frequently 
replaced by the term "well-determined" (ref. 3). The inequalities presented 
can be generalized in a trivial manner to systems of difference equations with 
difference coefficients if the respective matching conditions are satisfied at 
the points of discontinuity of the coefficients. It is easy to show that when 
any conditions (3.3), (3.13) and (3.14) are violated the correctness over M 
will be absent, We shall not pause to prove this. If matrices am4y, and bm4y, 


satisfy the Lipschitz condition as functions of m, then 6 = cunt where C is 
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some constant independent of M. In this case inequalities (3.15) take the 
form 


C.< Mem, m=0,1,..., M. 


We note the important situation that in the inequalities (3.16) and (3.17), 
min er may decrease to zero when M increases without limit but they remain 


valid if conditions (3.15), (3.15') are satisfied. This is precisely the case 
in the problem of supersonic flow around bodies. One of the eigenvalues of the 
matrix beam a + Ab on the body is equal to unity and therefore e~ M7 - Thus, 


there may be some loss of accuracy during calculations near the body. [In con- 
clusion we should like to point out that in the work of V. S. Ryaben'kov (ref. 
19), which is being published at the present time, the author shows that the 
algebraic criteria, similar to those presented above, are necessary and suffi- 
cient for the correctness of the boundary value problem. 


4, Stability of the Sweep 
Let us consider a method of solving the system of equations (3.1)-(3.2). 
We shall assume that the conditions presented in the preceding section which 


provide for the correctness of the boundary value problem are satisfied. The 
boundary condition (3.2a) determines the (n - r)-dimensional hyperplane in 


R". This hyperplane is assigned by the matrix Uo and by the r-dimensional 
vector Bo: The lines of the matrix Uo are vectors in the conjugate space and 


determine the r-dimensional space Lo therein. The same is true of the sec- [24 


ond boundary condition (3.2b). The relationship (3.2a) is determined with an 
accuracy up to a multiplication factor by any nonsingular matrix Wp, of the 


order r; however, the subspace Lp is determined as single-valued. When Ho 


is multiplied by W), there is only a change of the base in L From equations 


O° 
(3.1) and (3.2a) it follows that when m= 1, 2, ..., M the following relation- 
ships hold 


BmXm = 8m, (4 1) 
where 4, is a matrix of the same dimension as Ho. Indeed, if we assume that the 


matrices bm-y, are nonsingular it follows from (3.1) and pmaXm-1 = Zm-1 that 
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Bent (0°Q) my Xm = Bm-t (O°) — Bm 


i.e., for bh and g, We can take 


Bn =O mbm-1 (0718) my) 


8m = Om [m1 (0-'f)m-t, — &m-1), ms =} 


where Wn is any nonsingular matrix of order r. If any of the matrices bm), is 


singular, then the form of equation (4.2) is changed and the elements of the 
matrix Le and B, may be represented in explicit form in terms of n+ 1 order 


determinants, As before, We and &, will be determined with an accuracy up to a 
factor wo We shall later operate only with equations (4.2). However, if the 
system (3.1)-(3.2) is well determined, all conclusions remain valid in the gen- 
eral case when any or even all the matrices Amy,» Om, are singular, provided 


the entire system is well-determined. 


Now we shall show that in any relationship of the form 


BimX m = Bins (4.3) 


which follows from (3.1) and (3.2,a), Hin and an can be represented in the form 


Lm _ Ombim; 
(4.4) 


&m = Omms 
where and g, are determined by the recurrent equations (4.2), while ®, is a 


matrix with a corresponding dimension, We note first that the determinant of 
the system (3.1), (3.2) with respect to all (M+ 1) n variables is not equal 

to zero merely because it can be solved. Consequently, the rank of the matrix 
composed of any number of matrix columns of the system equals their number. Let 
us consider the first mn + r equations 


HoXo = &o» 
bps, Xn + Oey, Xe = Fey, R=1,2,..., m. 


(4.5) 


The rectangular matrix of dimension (mn + r) X mn, composed of coefficients 
before the vector components Xp, X,, .--; Xne-1? has a rank of mn since the 


eh 


remaining equations of the system (3.1), (3.2) do not contain the unknowns Xo» 


: ee Oe 


equations (4.5) and substitute them into the remaining r equations, thereby [23 
replacing the system (4.5) with an equivalent one 


Therefore, we can eliminate these unknowns from some of the mn 


a) x, + Fp4y,Xim a Pray k= 0, 1, ae La 1, 
b) BmXm = Ens (4.6) 
where %,,,, are square matrices of order n and the matrix hn has a rank r. Any 


relationship (4.3) following from (4.5) must also follow from (4.6). From the 
structure of system (4.6) it follows that 


‘Lm = Qunbems 


~ 


&n = Qnkm- 
Similarly we obtain 


Lm = Qmitm and gm> Oe; 


where 4, and g, are determined by equations (4.2). Since the rank of 4 equals 


r, the matrix Q, is nonsingular and we obtain (4.4) with 


~ 


On = Qn Ors 


which was to be proved. 


It follows from the proof that the system (3.1) and boundary conditions 
(3.2,a) give a single-valued determination of a combination of subspaces La in 


the conjugate space. The base in La is assigned by the lines Bae The particu- 
lar method of selection is determined by the normalizing matrix w, in (4.2). 


Although (4.2) makes it possible to carry out direct sweep for any selection of 


w,» nevertheless during the process of numerical computation we can use only 


those equations which do not produce an accumulation of errors. For this pur- 
pose the vectors of the base in La must be taken with a limited length uniformly 


over m. In this case the elements an will be uniformly limited due to the good 
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determination of the system and the direct sweep will be stable. However, this 
is not sufficient; it is also necessary that the volume of their polyvector 
composed of the unit base vectors be limited from the bottom. In the contrary 


case, the system 


buXm = 8m, 
vuXu = hy 


(4.7) 
will have a determinant close to zero. To achieve these conditions, we may, 
for example, select w, in (4.2) such that the base in L,, is orthonormalized. 
Another more convenient method is described in reference 17. 

The inverse sweep in the computation of xn may be carried out in a different 
way. For example, proceeding from the boundary conditions (3.2,b) we can obtain 
the relationship 


vmXm = hin (4.8) 


by using equations similar to (4.2), and then for each m we can solve the sys- 
tem consisting of (4.1) and (4.8). With this method the question of the stabil- 
ity of the numerical solution is reduced only to the question of the stability 
of direct sweep in two directions. Another method consists of determining [26 
relationships of the form 


Xm = CmX mar + dn, m= 0, 1....M—1, 


where leaf = 1. Calculation of c, and d, is performed during the process of 


direct sweep simultaneously with calculation of H, and Sm: One such algorithm 
is shown in reference 8. 


We now show the stability of direct sweep, assuming that the conditions 
formulated in Section 3 are satisfied. We designate by &™ E™ ||. g(™ the 
lines of the matrix 4,, which are vectors of the conjugate space. We designate 
by i” nim, ..., 70" the normalized left eigenvectors of matrix (b"'a)m4,,, corre- 


(m) 


sponding to eigenvalues Ay, 


[AQ | > [Aa] > > [Ae > LDS PART TA, (4.9) 
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We normalize the matrix such that 


a 
ee = 5’ = = 
Elm) = yim) ea afm yim), (4.10) 


When m - 1 = O this can always be achieved because the system is well deter- 
mined. Then the lines of the matrix pm, (6"'a)m-y, Will have the form 


n 
=e (m-1), - - - = 
z, _ ae 1 n(™ 1) i ot Ct ve nevis 1) (4.11) 


(m) 


Re-expanding these in terms of the vectors The we obtain 


r n 
be = Pa aes, an B,.) a = pod Grok + B,,) ni”, 


where By = 0(§), & is determined in the preceding section and tends to zero 


when M7” ©”, We determine w, by equation 


on = (be + Beide—1» 


which gives 
1 (mm), (m) 
m m 
= " + Do aga”. 
l=r+1 
We note that 


Om = (1 + Om) (SelB Yam ‘ 


where 


On| <C,8. 


We designate 


{or} T=1, r+1 >= aim), 


{BY} }e fen, ta = pi, 
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It follows that 


yD pir) 
am) = (I + On) {agp Nau + Vee j’ Pee 
(m-a) 
Since 5 KOKV <A”? | for any m Let 
we have 
Jat | < (1 + C,8) (latm™) | 0 4+ C,8) 
or 


Jar | <0, | a(™-) |] +.C,6, 


where 6 < 1 when 6 is sufficiently small. Therefore, when m 2 mM, we have 
Jam |< 08, (4.12) 


where C depends on 9,. It follows that the norms are uniformly limited, |lu,|l 


< C,. From (4.2) it follows that 


Im < sah Dy (1 +t C8) (Call fn—il| + 1&m-t [D- (4.13) 


Inequalities (4.12) and (4.13) show that direct sweep is stable for the 
given specific selection of ™,. In view of inequality (4.12) and the small 


value of 6 the subspace La is close to the invariant subspace of the matrix 
(0-!a) ms), 9 stretched over the first r left eigenvectors. From the proposition, 


these vectors always form a good base. This proves that the system (4.7) is 
well determined. 


Let us assume that we have some other method for direct sweep with matrices 
Mae From what has been proven above it follows that Im = Quilm, Bn = QnBm 9 
where On is a nonsingular matrix while Hn and Bm are determined above. If the 
norms of the matrix a are limited uniformly the norms of ae and Bn will also 


be limited. For a good determination of system (4.7) it is necessary that the 
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norms of matrix act also be limited. If all elements a do not exceed Co in 


modulus, the norms of matrix Q, will be limited. Indeed, let us assume that 


Ee = py reams (4.214) 
By writing this equality in the coordinate form we obtain a system of n 
linear equations with n unknowns y,,(t = 1, 2, ..., n). The right parts of 
(4.14) do not exceed Coy in modulus. The square of the determinant for system 
(4,14) is equal to the Gram determinant of the vectors n(”, n(™,..., f". In the 
proposition, these determinants are uniformly limited from below. Therefore, 
vie 11 = C,. Since Om = Teodor ? the norm Q,, is also limited, and, consequently, 
the norm Ba is limited. If anions the minors of the r-th order of matrix rm 
there is even one whose modulus is 2 1, the Gram determinant of vectors g(m) 
will be greater than unity and, consequently, the ratio of the Gram determinant 
to the product of the length of vectors e(m) will be uniformly limited from 
below. It follows from this that the norms oe will be uniformly limited and 
the sweep with matrices Tn of this form will be stable. The method of sweep 


presented in reference 17 satisfies the enumerated conditions with a constant 
Co = Yr. 

Let us also consider some problems associated with development of the 
sweep method. This method was first used to solve one second-order difference 
equation based on analogy with the so-called method of factorization for a [28 
differential equation (ref. 15). The sweep relationship in this case associates 
the values of the unknown function x, at two neighboring points and may be 


written in the form resolved with respect to one of them 
Xeer = 4X + Br. (4.15) 


The sweep consists of a successive computation of beginning with 
a> 


ys By. The sweep is determined in the same way for the second-order system 
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and om in thig case becomes the matrix. For first-order systems we have shown 


above the sweep relationship associates the values of the unknown function at 
only one point. By analogy with (4.15) this relationship may be resolved with 
respect to one group of unknowns by splitting vector xy into two--y,, and Za, 


Yr = Oe Ze + By. (4,16) 


In this form the matrix sweep was first investigated by K. I. Babenko and 

N. N. Chentsov, who applied it to one two-dimensional problem of gasdynamics. 
In 1957, by use of the method of matrix sweep a nonstationary two-dimensional 
problem was solved on the propagation of a shock wave from a point explosion 
in a nonhomogeneous atmosphere (ref. 7). In reference 16 a description is 
given of matrix sweep in the form (4.16) for the general system (3.1)-(3.2) and 
its stability is investigated for the case of constant coefficients. In par- 
ticular it is shown that the application of sweep in the form (4.16) requires 
fulfillment of additional limitations in addition to the conditions of correct- 
ness formulated in Section 3. This is associated with the fact that the minor 
or the matrix Hen corresponding to the components Y;, may prove to be close to 


zero and sweep of the form (4.16) will be unstable. A similar situation may 
take place for second-order equations and systems. To eliminate these limita- 
tions which are not dictated by the substance of the problem, we should stop 
writing the sweep relationships in the form (4.16) and proceed in the manner 
described above. 


5. Stability of Difference Systems 


Usually in investigating the stability of difference systems it is assumed 
that the coefficients in the difference equations are constant. Limitations 
imposed on the steps of the difference mesh obtained as a result of such an 
investigation are used for difference systems with variable coefficients. As a 
rule, in the calculation process we convince ourselves that the difference sys- 
tem with variable coefficients is stable if the difference system with constant 
coefficients is stable. Furthermore, for certain specific types of difference 
equations, a theorem is proved showing that the stability of the difference 
system with constant coefficients tends to produce the stability of the system 
with variable coefficients. However, in the general case such a theorem is 
hardly valid. Therefore, investigation of stability for equations with con- 
stant coefficients is of a heuristic nature and the final judgment on stability 
may be made during problem solution. Although the investigation of stability 
is carried out using equations with constant coefficients, it is still rather 
cumbersome because boundary conditions must be considered. The spectral indica- 
tion of stability taking into account the boundary conditions has been [29 
proposed by I. M. Gel'fand and by one author of the present work in 1953. It 
is described in the article by S. K. Godunov and V. S. Ryadentkov (ref. 13) and 
in it the reader may find the necessary information to conduct such an investi- 
gation. We shall investigate the difference equations (2.2) with certain 
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simplifying assumptions using the results of Section 3. We linearize the con- 
ditions at the bow shock wave and below we shall consider the boundary value 
problem for equations (2.2) with one boundary condition when m = 0 


Bot Xo. = 0 (5.1) 
and for linear boundary conditions when m= M 
var XE a pitt, (5.2) 


We linearize the system of difference equations (2.2) and assume that the 


matrix elements Ath ), Built. Caili., are functions of only m and do not depend on 


the unknown vector x*#!,. Similarly we shall assume that in conditions (5.1), 


(5.2) the matrices wu and v do not depend on t and n. Equations (2.2), (5.1) 
and (5.2) determine the conversion operator from the n-th layer to n + 1-th 
layer. We must know that such an operator is determined, i.e., that the sys- 


tem can be resolved with respect to xj"), and that its properties can be inves- 


tigated. Let us consider homogeneous difference equations and boundary condi- 
tions. By taking into account the propositions we have made, equations (2.2) 
now take the form 


Ams (S +1) (Xin — Xme— S(T 21 +4 T) Xa + 
4 2 Bminy (S — 1) (Xm +BXA) + (5.3) 
+ 2 Cig (S +N (T —T!) (Xt +BX%,.) = 0, 


while the boundary conditions will be 


HoXor = , (5.1') 
vMX Mt = 0. (5.2%) 


Since the vector X},, is periodic with respect to t, it is easy to obtain in- 


dependent equations for its Fourier coefficients from the last three equations. 
Let us assume that 
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att _ 


rt. Ynnk MS 
Then 


rs a 


Vik S xn, . (5.4) 


=o 
From (5.4) and (5.3) we obtain 


Amy (S++ 1) (Yitk— Vine + aa sin? Ym 4) + 
or ie ee (S — 1) GY ink +BY m, am (5.5) 
~ ix, sin 2 TE Cnty (S +/) (Yn +B£YA.) =0, 


where k = 0,1, ..., M- 1. 


Conditions (5.1') and (5.2') will be transformed, respectively, into condi- /30 
tions 


6 
b¥S% = 0, ee) 


vMY ie = 0. (5.7) 


Thus, instead of a system of two-dimensional difference equations (5.3) we 
have obtained a system of one-dimensional difference equations for each k and 
have reduced the problem of investigating the stability of equations (5.1), 
(5.2), (5.3) to investigation of the stability of (5.5), (5.6), (5.7). The re- 
sults of Section 3 are entirely applicable to the last equation, since system 
(5.5) may be transformed into the form (3.1). In Section 3 we considered a 
system with real matrices ams, and b,,,,, we have assumed that the eigenvalues of 


the beam Gms, + Abmiy, are real. This was done from methodological consideration, 
since system (3.1) was obtained by approximating the hyperbolic system of equa- 
tions. However, all the results of Section 3 remain valid for complex matrices 


Gms: aNd bmyy, » With complex eigenvalues of the beam Amity, + Moms, ° To convince 


ourselves that this is so we need only determine En by equation 
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and automatically repeat all the mathematical steps. Therefore, if the condi- 
tions of Section 3 imposed on the matrices Uo» Vy are satisfied, system (5.5), 


(5.6), (5.7) may be solved with respect to yrt, and we can thereby determine the 
conversion operator from the n-th layer to the n+ 1-th layer. 
This operator @, is linear in the space cM and investigation of sta- 


bility is reduced to investigation of the norms for the degrees of this 
operator. For this purpose we consider the spectrum of the operator @,. 


By dropping the subscript k for the eigenvector of operator @, we obtain the 
equations 


Amy, (S + 1) [(2 —1 + m9 sin?) Yn | ae 
+ 2x, (02 +B) Bray, (S— I) Ym — (5.8) 

— ing (a2 +B) sin = Cray, (S +1) Ym = 0, 
HY, = 0, (5.9) 
vuYm = 0, (5.10) 


where z is the eigenvalue. Equation (5.8) may be written in condensed form as 
follows 


Oms,Y mar + Oms~Ym = 0, 


where 


ant, = (z =k XO sin?) Ams, + 2x, (az + B) Bmith 
— ix, (az + B) sin Crusis 
bmi, = (z —1+4%,0 sin?) A msi, — 2%, (a2 + B) Bray, 


: -_ 20k 
— ix, (az +B) sina Cray, 


In order that the homogeneous system (5.8), (5.9), (5.10) have a non- /31 
trivial solution it is necessary that conditions (3.3) be violated. As follows 
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from the result of Section 6, conditions (3.3) will be satisfied beforehand 


with €| = CM 
jz) > 1 +¢C,M-, 


where C and Cy are suitable constants. Thus, the spectrum of the operator 6 


lies in the circle 
[Iz] <1 +C,M* = 1 +C,r, 


i.e., the system is stable. 


All these calculations are particularly simple for the difference approxi- 
mation of the hyperbolic system of the first order 


StAOR=-r. (5.11) 


Since the result is of independent interest we shall reproduce it here. Thus, 
we shall consider the boundary value problem for this system formulated at the 
beginning of Section 3. We shall assume that the matrices & and v are constant 
and satisfy the conditions of Section 3. With the difference approximation 
applied in the present work we obtain the system 


(S +1) (Xa* ~ Xin) + WHA may (S ~ 1) (Xm + BXM) = QF MH, 


n+1 
BoXo = gn, va Xn" ane At, 


By considering a homogeneous system and seeking, as above, the eigenvector of 


the conversion operator we obtain an equation for the eigenvector {X,,}, 


(z — 1) (S +1) Xn + 2x, (az +B) Amy, (S — 1) Xm = 0 


with homogeneous boundary conditions. In the expanded form, the last equation 
is written as follows 


[(z — 1) I + 2%, (az +B) Amey] Xmir + [(2 — 1) 1 — 2x, (az +8) Ams] Xm = 0 
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or 


Ams), X mir + 6m+,Xm = 0. 


The eigenvalues of the matrix beam 


Om+', — NOm+1/, 


will be 


ty z—1+4 2% (az + B) 
NES Si oe Ge Bye (5212) 


where w is the eigenvalue of the matrix Amw,, and w is real. Condition (3.3) 
will be violated if some of the moduli of these eigenvalues become equal to 
zero. The equation 


z—1+ 2m, (az +8) oo] 1 


z—1— 2x (az+8)o] 


in the z plane determines a circumference of a circle /32 


while the fractional-linear transformation (5.12) transforms the exterior of 
this circumference either into a circle 


[AL <1, 


or into the region outside this circle, depending on whether the following 
quantity is greater or less than unity 


1 | eax 
ne | 
Therefore, if 
a—Bp 1 
[z- 2a > We? 
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inequalities (3.3) will be satisfied with the corresponding value €,. In order 


that we be able to take ¢, = OM} it is sufficient that 


1 = 
pce > x bam 


with a suitable constant C)- Thus, the spectrum of the conversion operator lies 
inside the circle . 


and the difference system is stable. It can be shown that for a family of trans- 
formation operators G@y, M=M), M)> +1, ..., their spectra Ay are such that the 
set 


We shall not investigate the stability of the iteration system at this time 
and will only note that the convergence of iterations is established trivially 
for equations with constant coefficients and that the investigations of stabil- 
ity by the Fourier method can be used to obtain the relationship between the 
steps of the mesh and the quantities oa, Ao and a - B which is quite useful in 
the calculations 


o (a — ) ax, > (ax,2)°, 


gu. uw +cVwetoer—a 
Spe agg cas ph * 
r w—c 


In conclusion we note that the proof of the stability of a difference sys- 
tem for a hyperbolic system may be generalized for the case when the matrix A 
depends not only on §€ but also on t. 
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6. Application to Equations of Gasdynamics 


In this section we shall find in explicit form the conditions which /33 
provide for the correctness of the system of difference equations and the sta-_ 
bility of sweep and we shall also describe the method of solving the equations 
on the wave. 


To condense future steps it is expedient to consider the bond of the 
matrices 


D = UN, + BNa + CNs, (6.1) 


where Ni; No and N. are arbitrary numbers not simultaneously equal to zero and 


3 


M%, 8, © are determined by equations (1.5). Let us compute det D and the right 
binding eigenvector S(Nj, No, N3), which we shall determine from the equality 


{UN, + BN2+EN3}5 =0 


with the conditions 
det D = 0. (6.2) 


Condition (6.2) is the equation of the cone of characteristic normals for 
a system (1.4). Writing out © in explicit form we obtain 


{ ¥ 0 0 p nN, 0 | 
0 ¥ oO p3N, 0 
= 0 0 Wp Ngr3 OF, (6.3) 
| pct, pctN, petNgr? YO 
| pM, pM, pNgrt? 30 


D 
where yp — Niu + N,v + Ngrw, 


det D = W3 {W2 — ¢2 (NF 4. N2 + N2r-2)}. (6.4) 


When c # 0 equation (6.2) breaks into two parts corresponding to the two 
types of characteristic surfaces 


ws — 0, (6.5a) 
Ww? — c2 (NP 4 M2 4 N3r-2) = 0, (6.5b) 
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Now, let us assume that N, (k = 1, 2, 3) satisfy (6. 2) and D is the sore crane: 
ing matrix (6.3). To find S we consider separately the case ¥Y # O and ¥ = 0. 
If V0 the a of the matrix equals four and consequently the subspace of 
the eigenvectors is one-dimensional. Simple calculations yield 


(6.6) 
—pc?y 


If Y = 0, the rank of matrix ® is equal to two and consequently the space of 
eigenvectors is three-dimensional. The selection of bases in these subspaces 


may be carried out differently. For example, we may assume that [34 
(0 { qi) qi?) 
0 qu q?) 
gs / 9 . gsm) qe ys ={ q2) ; (6.7) 
0 0 | 0 
Ml 0 | 0 


where ald) are two linearly independent systems of numbers satisfying the 


condition 


Niqy + Nagy? +N ar ql! =0, jHl,2. 


In particular we may select afd) in such a way that the equality 


() g(2) (ly gl2 
qs 4 qigo) 
{1 (2) (1) g(2) 
qs 95 Gy Wy 


qi) q(?) + qo) qe? + gq) g2) = 0. 


qu q®) 
1 1 
qu q?) 


ra 22> 


Nr = | 


(6.8) 


is satisfied. Then the base composed of the vectors gf) g(t) g (2) will be 
orthogonal. 


Now let us compute eigenvalues \, of the beam a + \b where a and b are 
determined by (2.8). Utilizing (1.17) and (2.8), we have 


det (a +46) = det {N,% +N3BS +N,C} = 0, 
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where 
1 = (1 +A) + 2am, (1 — A) &, 


N 
N, = 2ax, (1 —A) &, (6.9) 
Nz = 2ax, (1 —A) &o. 


Substituting (6.9) into (6.4) we obtain an equation for } in explicit form. We 
note that its root cannot be } = 1 since here N, = 2, N, = N., = O and (6.4) 

1 2 3 
takes the form 


8u3 (442 — 4c?) = 0, 


which is impossible if u>c>0. In place of X% it is convenient to introduce 


4 14+A 
= Eee Jax. 1—A? bo-20) 


so that 
N, = 20x, (1 —A) C. = (6.11) 
For € we obtain 


(Cu + £0 + Egr“'w)® = 0, 
(Cu +0 + bore)? —2(G +B + Br) =0. (6.12) 


All solutions of (6.12) may be written by one formula 


oO = ee (6.13) 


where 8 takes on the values -1, 0, +1. And the root c(0) is of the third £30 
multiplicity factor. Noting that u > c, we obtain 


CD pO) — (6.14) 


From (6.10) we find 
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4 — 2am (6 — €,) 


4 pene 
4 -- 2am, (C( —e,) * 


consequently, {A} <1, if ¢® —£,> 0, and vice versa. 
It follows from the results of Sections 3 and 4 that for a good determina- 


tion of the system the eigenvalues (8) must include four whose modulus is less 
than unity. This is possible only if 


AM <1, CM E> ESO, 
[MOK I, (6.15) 
ate: otras S70: 

In view of (6.14) it is necessary and sufficient that conditions Cg So» 


t') — —, <0,be satisfied, i.e., 


EOP SE +E + bert <0 (6.16) 
and : ee ee eee 
(~ eb, fu Ev + Eyre) + eV 0 -F bg tw) + (wt — o) (G+ BR) >0. (6.17) 


ut —¢a 


The geometric meaning of conditions (6.16), (6.17) is quite obvious for 
the case of axisymmetric flow when w= 0. It shows that at each meridian plane 
the inclination of the characteristics of the first family must be greater while 
the inclination of the streamlines and the characteristics of the second family 
are less than the inclination of the line § = const at the same point. If 
w # O we should consider the lines of intersection with the meridian plane of 
the characteristic surfaces, the stream surface and the coordinate surface 
€ = const passing through the same line € = const, x = const. 


As already pointed out in Section 1, a simple substitution of the form 
(1.15) may provide for the fulfillment of conditions (6.16) or (6.17). The 
position may be corrected by a substitution of the form 


f-73 {0 +(1—0)7=4}, (6.18) 


where § = 8(x, #) is some function which can be selected by satisfying the 
stability conditions of sweep. 


We also note that inequalities (3.3), which assume the form 


ho 


[AM > —e) AM <Ki—e, JAM cle, 


will be satisfied if 


[c°— E1 > Ke, 


 -E1< Ket, O= £1 o:29) 
We can always satisfy (6.19) if 736 


sake... SO. 


Now let us verify that the ratio of the Gram determinant constructed with 
the eigenvectors of the matrix pta, to the product of the square of their 
length is limited from the bottom. Since the right and left eigenvectors of 


the matrix form conjugate bases, it is sufficient to perform the verification 
for only the right eigenvectors. Indeed, if 


Y= lViel? p=, and T= [Tee l? pon 


are the Gram determinants of the right and left eigenvectors, the following 
inequality exists 


1 


AE ee i roe i i (6.20) 
(aoe) S Puloa...Pan Bias aa 5 


To find the right eigenvectors of the matrix ba, we utilize the condi- 
tion that if (8) is some eigenvalue of the beam a + db, (8) is some eigen- 


value ae? and consequently the right eigenvector satisfies the equations 


bag = — Ag or (a +A) gi) = 0, 
i.és, q (°) is the right eigenvector of the beam a + Ab, and consequently of 
the bond (6.1), corresponding to the values N, determined by equations (6.9) 


and (6.11) when \ = 8), Since the eigenvectors are determined only with an 
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accuracy up to a constant factor, the matrix Q composed of them may be written 
in the following form 


py gy) 0 q@® aa 
= ; gq 0 gz . ; 
Q= of gu) 0 q®?) of ‘ 
oy? 0 0 0 — pp (6.21) 
\ ve pew ap) 0 1 0 pcp?) } 


where p = Cu +&u +E rw and alt) satisfy (6.8) when 


N, = C0, Ny = $, Ng = Ee. 


The first column of Q corresponds to yf-1) | the middle three to a?) and the 


last corresponds to 2), Carrying out the calculations and taking into account 
(6.8) and (6.13), we obtain 


t Ss 4p%c? (6p + Bar tw)? + (u? — c?) (62 + &2r-3) 
Tata Te (44 pre-B) Go Eg tw U ERT ERA) (6.22) 


It follows from (6.20) and (6.22) that when u/c > 1 + Ke the quantities 


v Wve fee Vos: and r (Tule aes Ts,)7? 
are limited from the bottom. 

We must still consider the problem of solving the system (2.4) and ISL. 
(2.11!) on the wave. We note first that from the structure of the matrices 
YM, B, © and from the boundary condition on the body it follows that the last 
component of the vector Wy, is always equal to zero, i.e., P does not enter into 
the sweep relationships. Let us assume that by, (k = 1, 2, 3, 4) are nonzero 


components of Pry (here and in the future we drop the subscripts M, 1, n). Then 


the relationship (2.11') will be written in the form 


Pil + Yd + Hy + pap = g. (6.23) 


oe 


~ 


In addition to u, v, w, p, 9, F, we introduce the auxiliary variables u, v; W, 


Yy» Yoo determining them from the equations 


= Ue +4, U= Uo +4, W == Wee -+ &, 
Ven Vag VPTO TE or 


We also designate 


g = 2. = (TA + peYoo + PyWoo + H4Poo). 


Then equations (2.4) and (6.23) after certain transformations may be written in 
the following form, broken down into three groups 


py + H.0 + [sw = g — HaPooY as 


Ucolt + Used + Woo = — Ya 
ea (6.25) 
-putw=0, 
uw Asgn 4, 
ans mn’ 
» P = Poo + Poolas ) 
= ch | 
ie re { (6. 26) 
a | 
A (p, ») = F (Poor Po) + ¥2 -— ZG J 


F,=—=. (6.27) 
v. 


Equations (6.25) and (6.26) may be solved independently of equation (6.27). To 


do this we use the following method. We find u, v w from the first three equa- 
tions of (6.25) as linear functions of Vo and substitute them into the fourth 
equation. We obtain 


Ur {aoy3 + GY, + a2} — sy; = 0, (6.28) 


where ; 2: 
> = [Pa — FoF "Ys — pePeco (Yo — FoF *Weo)]* + (1 + FEF-*) (p4Poottos — 1), ) 
! 


@, = 2 {pg — FoF ps — pqPeo (Yoo — FaF-!Weo)] (Yoo — FoF Wo) — 
— (1 + FEF") (HePoottcs — Hi) Hoo} Br (6.29) 

a, = [(U0o — FoF wo)? + (1 + FRF~*) ud] g, 

Gs = [py (Vo — FeF Wo) — pettco + psf aF —uco]?. 


ee 


43 


The second equation which relates Yq and Yo can be obtained if we substi- [38 


tute the values p, p from the first two equations (6.26) into the third. If 
the gas before and behind the shock wave front has a constant ratio of specific 
heats k,, and k, the substitution may be carried out explicitly. In this case 


by noting that h = = P we can obtain the following expression from (6.26) 
p 


n= aera TT Sy ha : (6.30) 


Substituting y; from (6.30) into (6.28), we obtain a cubic equation for Vo (the 


obvious root yo = 0 is dropped) 


kk 
caus + ate + 9) (AZ Syn + #22.) — aye (ye + F2=p Rog —1 =) =e (6.31) 


Having found Yo from this equation, it is easy to determine the unknowns. 


Proceeding with the investigation of equation (6.31) we note first that we 
can attribute a physical meaning only to the positive value of Yo which follows 


from the first equation (6.26) (when Yo < O we obtain a rarefaction shock wave). 
Furthermore, since a, and ap are positive, equation (6.31) has either two posi- 
tive roots or none. We shall show that the first possibility is always realized. 
For this purpose we clarify the meaning of (6.23). From results of Section 4 

it follows that when we have a sufficiently large number of points for & the 


vector will be arbitrarily close to the left eigenvector of matrix b~“a, cor- 


responding to the eigenvalue yf-2) We shall assume that the number of points 
is so large that the difference between these vectors is negligible. Then 


ub? will be the left eigenvector of the beam a + db, and consequently of the 
bond (6.1), corresponding to the values M, = eee It follows from this (ref. 
18) that having multiplied the system (1.4) at the left side by the vector pot, 
we obtain a characteristic relationship in the plane with the normal (Ni), Nt, 
NEY). This is the plane which passes through the tangent to the line inter- 


secting the shock wave with the plane x = const. Since the characteristic 


yh 


relationship is invariant with respect to the substitution of variables, we 


obtain the same result if we multiply the system (1.16) by wom, If we replace 


the differential equations (1.16) by the difference equations (2.2) and multiply 
them by ub-t, we obtain the characteristic relationship in the difference form. 
Since the coefficient of X%f, in equations (2.2) is equal to a, after multipli- 
cation by b-t it becomes equal to Dy, Thus, with an accuracy up to a 
constant factor, the coefficient of Xh; in the characteristic relationship, 
written in the difference form, coincides with the coefficient of X%jy in (2.11'). 
From the uniqueness of the characteristic relationship in the considered plane 

it follows that the sweep relationship is some difference recording of the 
characteristic relationship. 

It is easy to show that in the considered case the conditions on the wave, 
together with the characteristic relationship, determine two values XM}, corre- 
sponding to positive roots of (6.31). To determine which of the roots [39 
should be taken we consider the case of a weak wave when the values V, p, p be- 


hind the front differ from the values in the unperturbed flow by small amounts 


of the order €. In this case the quantity @ will also be of the order ¢€ as 
well as the unknown root Yo. Let us find in explicit form the components of 


the left eigenvector of the matrix va, corresponding to the eigenvalue 


> 1. They will form the first line of the matrix gern Computing it we 


{Q "hie = — (det Q)* (6, Er, Ear t, po [pt (Georgy 4. E2 4 E2r-2), O}. 


] 
Substituting the values of c! ) from (6.13) and noting that the vector uw is de- 
termined with an accuracy up to a constant factor, we can write 


(6.32) 


4 
7) 
| 
=—, 
my) oe 
m8 
Ne 
m 
ll 
_ 
F 
a pe 


eee a 
mat (0+ Sw) + (wv? - (1+ 45) es 
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In the general case equations (6.32) are valid for a wave of any strength 
and u, v, W, 9, c are the values of the quantities behind the front. If we 


assume equation (1.15) for &, we have 


Fa 
Fo: 


So 
re, 


By taking this into account, equation (6.31) for a weak wave takes the form: (in 
this case we may assume that k = k, 


[ap + O (e)] yz + [0 (e)] yz + la, + O (e)] By, + ong? = 0, 


where Ag» A and a3 are positive quantities which are not equal to zero 


hoo tl 
2c, 
Oy = Woo [(1 + FEF?) Udo + (Yoo — FeF-weo)*) (1 + FRF-*) (ua — cd) + 


+ (Uo. — FoF Woo)?! 


{(1 + F5F-) Uso + (Vo0 = FoF wW0)*}*, 


ay = 


ay = [(1 + FEF) uso + (Yoo. — FaF~Weo)?] cd. 


Noting that = O(e), we find that for Yo we have the following possibil- 
ities 


Above we have seen that this equation must have two positive roots: Yo [40 
and yi), i.e., we must have @< O. The only root of the order of € will be 
the smallest positive root. In the general case we should take it. We note 


that fulfillment of condition g< O for a weak wave may be established directly. 


7. Calculation of Conic Flows 


Let us consider the question of determining flow in region I (Section 1) 
for a pointed body. Since the body in a sufficiently small region near the 
point may be considered conic, the flow in this region will also be conic with 
a high degree of accuracy. Therefore, in this case region I may be considered 


46 


as the region of conic flow and the problem of finding the initial data on the 
surface S is reduced to the computation of the conic flow. As we know, the flow 
near an infinite cone is self-similar, i.e., the unknown functions depend only 
on two variables which are known combinations of the initial data. For these 
variables we can use the variables determined in Section 1 by equations (1.13) 
and (1.15). The unknown functions will then satisfy the system (1.16) with 
auxiliary condition 


oe (fad) 


and boundary conditions (1.9), (1.11). 


To apply the above method to the solution of this problem, we use con- 
siderations predicted by the physical nature of the problem, In the case of 
flow around the body which differs from an infinite cone only in a certain 
neighborhood of the apex, the flow at large distances from it will be close to 
conic. However, the values of the hydrodynamic quantities on the body, generally 
speaking, will never be close to those which exist in conic flow, since the 
entropy along the stream line lying on the surface of the body retains the value 
which was formed due to the flow around the nose. Therefore, we can assume that 
the solution X(x, &, #) of the flow problem, when x ~ ~, will tend to the solu- 
tion of the problem involving the flow around an infinite cone, even though in 
a nonuniform fashion. Similarly, we may assume that the solution X of the 
mixed problem formulated in Section 1 with initial data for x = Xo> X= Xo, 


satisfying only the boundary conditions on the wave and on the body, will tend 
to the solution of the flow around the cone when x ~ ©, if the surface of the 
body is conic at x 2 xX,. From this it is clear how we must apply the numerical 
algorithm presented above to the calculation of conic flows. We assign at 


x = Xo the initial value of the vector xs which satisfies the above require- 


ments and we compute x‘), until the inequality 


n n—n wo 
1x, — Xe P1<e, (i22) 


is satisfied. Here No and € are the assigned values. The established vector 
x, gives the solution for the problem of flow around the cone. The final 
criterion for the correctness of the values X{),= X,,. Obtained in this fashion 
is the condition that it satisfy the differential equations and the boundary 


conditions with an error which is permitted in the approximation. A large num- 
ber of calculations, some of which are presented in Chapter III of the [41 


present work, confirm the convergence of xX‘, (when n ~~) to the sought solution. 
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This confirms the considerations which served as the basis for this method of 
calculation which is usually known as the direct method. In this case, for the 
difference equations, the nonuniform convergence near the surface of the body 
which has been indicated above is manifested by the fact that the establishment 
of the function values on the surface takes place more slowly than in the re- 
maining region. However, it is significant that the correct values of entropy 
are established on the body, regardless of its distribution at the beginning. 
This is because differential equations of the streamlines flowing from the wave 
approach asymptotically the surface of the body, whereas in difference equa- 
tions perturbations of entropy are transmitted from the shock wave to the body 
during a finite number of steps along coordinate x. We note that even when we 
have data which differ substantially from the sought solution, the solution is 
established during the time close to a minimum. The evaluation of the minimum 
time can be easily made proceeding from the physical picture for the propaga- 
tion of perturbations in the flow. This shows that the self-similar solution 
has the remarkable property of strong attraction. 


The direct method may be considered a certain iteration process for solv- 
ing self-similar equations of conic flow. Its advantage compared to other 
iteration methods is that it has a clear physical meaning. This not only guar- 
antees its convergence for a large number of problems but also makes it much 
easier to control the computation process. 


The considered self-similar solution has singularities which must be taken 
into account during numerical solution. The basic one of these is associated 
with the behavior of the lines giving the level of the entropy function. 


For convenience of investigation we transform to spherical coordinates (r, 
8, ©) with the origin at the apex of the cone. We let Uy, Ug, Up designate the 


components of the velocity vector along the coordinate axes. Since the hydro- 
dynamic quantities do not depend on r, it is sufficient to consider the flow 
picture when r= 1, i.e., on a unit sphere. The consideration of simple cases, 
such as, for example, the flow around a circular cone with an angle of attack, 
shows that in the region of the perturbed flow there will always be points at 
which the entropy has singularities (ref. 20). At such a point the entropy 
cannot be differentiated and an infinite number of level lines S converge there. 
The equation for the conservation of entropy has the form 


os u os 
te oot sino ap =O (7.3) 


Therefore, the coordinates of the singular point must satisfy the system of 
equations 


ug = 0, ind = 0. (7.4) 


Let us find the conditions necessary so that the point A, whose coordinates 


85, % satisfy the system (7.4), be a singular point. We take the equations for 


the conic flow in the form 


Co a (7.5) 
4 
Peon Soke - 2 : ~ 
7 
Duy + ug + ctg Supt, + > san 5h SG. (“7 
a 
BYP + neat + —— — = + 2u, + ctg Ouo = 0, (7.8) 
up + ug +45 k P 
ce amc as (7.9) 


where D is the spherical component of the operator rushes +w— x)? : 

F) uy a 

wo no og" 

If at point Aug and uy can be differentiated continuously it follows from (7.6) 


and (7.7) that p can also be differentiated continuously. Therefore, it follows 
from (7.8) that uy, is continuous at point A and that the Bernoulli integral is 


valid and that density p is also continuous. Therefore, entropy S is continu- 
ous at point A. Lines for the entropy level are the characteristics (7.3) and 
are determined by the equation 


Therefore, point A for this equation may only be the saddle. Let us assume 
that 


Pa =a (0 — 6) + Bp —g) +0 (|9 — %| +9 —ol), 
Tino Yo = 1 (9 — 9%) +6 —G) + .0([9 — 9%) +] 9 — Qo). 


Consequently, the eigenvalues M4» Ao of the matrix 
(va 
a) 


4g 


are real and have different signs. Taking into account the equality 


Ady = 


? 


a B 
5 


we conclude that 


0 (ttg, Ug) 
0 (8, 9) 


Foe, (7.10) 


We now show that under certain valid assumptions an inequality opposite to 
inequality (7.10) is realized at the point of entropy discontinuity. Let us 


uy, 
assume that in the neighborhood of point A(®9, %)uUp and Ea can be represented 
sin 


in the form 


us = (a (8 — %) + BP —@)) g (9,9) + £1 (8,9), | 


We \ (7-11) 
wine (v (8 — %) + 8 —)) g (9, ) + Be (8, 9), } 
where g is a limited function whose derivatives satisfy the inequalities 
a oft). 8 = 4 
a =O (Te=er)) op = (Tear) 
while the functions g; i= 1, 2 are such that [43 


& = O((8 — 6)? + @ — @)*), 


98; A ((®~ 80)? + (p — qo)? 
oo O( 16 — @o| \s 


9B: A ((0 — On)? + (p — Ga)? 
op = 0( 1p —qo| ). 


We shall measure the angle » from point A and assume that 
6 =8 —8o, o? = (0 —86,)? +4. 
It follows from (7.6) and (7.7) that when 0<|=|< 
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=0(), 


= 0 (0). 
Therefore (7.8) gives us 
Oty 4 
“00 -sin® 5 > + Qu, = O(0) 
or on the basis of (7.11), 
(a + 6) g + 2u, + (ad + Bq) 2 > + (vo + by) 22 = 0 (0). (7.12) 


Equation (7.5) involves the relationship 


g |? + Bn Se + (10 + 69) Se] + 0) =o. 


Therefore, u,, = f + O(c), where f > 0 satisfies the equation 


oF 


(ad + By) 2 + (70 + 89) S je (7543) 


Since the function g is determined with an accuracy to O(o), we can satisfy 
(7.12) by subjecting g to the condition 


(ad + Bg) 22 St + (70 + dp) %% + (a + 8) g 4+ 2 = 0. (7.14) 


Op 


Equation (7.14) has a single limited solution 
Sores op 


Indeed, let us reduce the matrix a = (22) by a nonsingular transformation Q to 
Y 


(ee 
p Ag 
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the upper triangular form 


where A,h, are the eigenvalues of the matrix a. If 4, and Ay are differ- [44 


ent, 4 = 0. We note that 
Ay tag =a +6. 


Transformation of the Q determines the linear transformation of the coordinates 
3, o to the variables §), €, in terms of which equations (7.13) and (7.14) take 
on the form 


Mb $e + (HE, + AnE2) SE = 0, (7.13!) 
Abr set Wb + Mabe) SE + (a + Ae) g + OF = 0. (7.1") 


It follows that when uw = O and 


where h satisfies (7.13'). When # # 0, 4, = Ag 
2 A 
Saami eres Pe aT 


Since according to the proposition g is limited, h = 0, which was to be proved. 


We now show that the following is always true 
Ay = Ap and } = O, 


i.e., that matrix a is proportional to the unit matrix. Utilizing (7.11) ana 
the form of the function g, we have 
Duo = g? la (ad +o) +8 (yF +89)] +0 (09, 
Dize = & ly (08 + Bq) + 8 (79 4 6)] + 0 (6). 
Therefore, from (7.6) and (7.7) we obtain 
Je + 7 ee? (la? — a8 +287)0 +8 @ +8)9] +0 (09 =0, 
watts ge + Pe? ly @ +6)0 +(—ad + By +8) q] +0 (0% =0. 
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From the last equations it follows that the first derivatives of p are continu- 
ous at point A. Let pp = p(®, 0). From (7.9) we obtain 


p= ge +: 00) = 08,9) + 00), 


came 
where po satisfies (7.13). Therefore 
se + Pog? (a? — a8 + 287) 9 +B (2 + 8) 9] + 0 (6% =O, 
Fo  pag* [x (a + 8)% + ( -a8 + By + 8% q] + 0 (04) =O. 


Differentiating the first equation with respect to g¢ and the second with [45 
respect to 6 and subtracting the second from the first, we obtain 


BOE OES Ee ie ee Ne 2h Nels, J Pog? 
sino fy (a + 8) + (—ad + By + 84) —] Z pg? + 0 (6) = 


when 0< ie. Since pog° satisfies (7.13), the last relationship involves 
a? —ad + 2Br = 0, B (a + 5) = 0, 
ya+4=0, —a0bd+ Br+0= 
Thus, 


Therefore, equation (7.13) will take the form 


(8 — 65) = ae rt es = 0, 
1.€., 


F@9) =f(s2e)=FO, 


=. 
t=;25- 


It follows that in the neighborhood of point A the components of velocity, 
pressure and density may be represented in the form 


23 


ur = f (€) + O (0), \ 

ue = — (9 — 6.) f (6) + O (0°), | 

uz = — @ sin Of (€) + O (0), 

a t (7.15) 


Utilizing (7.15) we find that in the neighborhood of point A 


0 (uy, He) Of? 
30, q ~ sin Of (6) + 0 (0), 


from which it follows that regardless of the method used to approach point A, 
all limiting values of the Jacobian will be positive. Therefore, we need not 
concern ourselves with the specific Limiting value. Thus, if point Ais singu- 
lar, (7.4) is valid and 


O (ug, u,) 


900 lo? (7.16) 


Conditions (7.4) and (7.16) are not only necessary but are sufficient because 
inequality (7.10) is satisfied at the nonsingular point. 


Let us apply the obtained results to the simplest case of flow around /46 
a circular cone with an angle of attack. On the directrix of the cone (which 
according to the arrangement adopted above is a curve on the unit sphere) the 
normal component of the velocity vector is equal to zero. Therefore, those 
points where the tangential component also becomes equal to zero may be singu- 
larities of the entropy. The flow around a circular cone is symmetric with 
respect to some plane. Therefore, two points exist on the surface of the cone 
where equations (7.4) are satisfied. Condition (7.10) is satisfied on the 
windward side and therefore this point will be the saddle. The second point 
lying on the leeward side will be the node. The behavior of the solution in 
the neighborhood of the entropy singularity was taken into account when the 
difference system was written. Specifically, in the equations for approxi- [47 
mating the derivatives various values of quantities at the singular point were 
introduced depending on the direction of differentiation.. The tables of Chapter 
III show the values of hydrodynamic quantities corresponding to the approach of 
the singular point in directions tangential and normal to the surface of the 
cone, In the calculations presented, the singular point is always situated on 
the cone surface. The question of whether it can exist in the flow remains 
open, 


We have not been concerned with other singularities of the equations for 


conic flows, such as, for example, the change in the type of equations and the 
parabolic nature of the lines during certain modes of flow. In the given method 
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shock wave 


shock wave 


Figure 2. Line showing level of entropy function 
for the case of flow around the cone. 


of solution we can ignore these singularities completely, whereas for other 
methods of computation these are the fly in the ointment (ref. 10). As we have 
shown in Section 1, to apply the direct method it is sufficient that the flow 
be supersonic, which makes the equations hyperbolic. 


8. Computation of Thermodynamic Functions of Air 
Taking into Account Equilibrium Chemical Reactions 


The motion of a body in a gas with a high supersonic velocity, as a rule, 
is associated with the origin of flow regions in which the gas has a high tem- 
perature (of the order of several thousands and even tens of thousands of de- 
grees). In these regions a whole series of physical and chemical processes 


DD 


takes place such as the excitation of the internal degrees of freedom of the 
molecules, dissociation, ionization, and formation of new chemical compounds. 
Thus, for example, in air which consists basically of a mixture of nitrogen, 
oxygen and argon, in addition to the reactions of ionization and dissociation 


there is a formation of nitrogen oxide NO,NO', etc. The physical and chemical 
processes have a substantial effect on the gas flow and it is necessary to con- 
sider them in the calculations. However, the solution of this problem over the 
entire volume is associated with great difficulties which are not only technical 
but are also of a theoretical nature. Indeed, the physical and chemical theory 
governing the flow of a reacting gas mixture is currently only in the stage of 
development, to say nothing of the accurate mathematical formulation of the 
problem. 


For practical purposes, in many cases it is possible to apply the idealized 
theory based on certain simplifying assumptions which make it possible to formu- 
late and solve the problem, Naturally any idealization is only suitable for a 
definite class of problems and its suitability must be verified experimentally. 
For the calculation of the external flow around bodies at high Mach numbers of 
the unperturbed flow a simplifying assumption of this type is the condition of 
local thermodynamic equilibrium. As a result of this assumption the molar com- 
position of the mixture and all the thermodynamic functions (energy, enthalpy, 
entropy, etc.) are determined independently for each macroscopic gas particle as 
known functions of the gas parameters such as pressure and density. Enthalpy h 
and speed of sound c are obtained by solving a system of equilibrium thermody- 
namic equations. All this pertains to conditions on the shock wave, where in 
accordance with this assumption we can neglect the relaxation region behind the 
shock front. 


Before writing the system of equations for thermodynamic equilibrium [48 
we introduce a series of designations. Limiting ourselves to the case of a sin- 
gle stage ionization of molecules and atoms we obtain 13 possible components of 
the air 05, 9, No, N, NO, Ar, 05, Ot, WS, Nt, Not, Art, e-. Here the super- 
script "+" designates the ionized particles, while e” designates the electrons. 
We number all components in the order in which we have written them and desig- 
nate for the i-th component: x,--the relative molar concentration; H, (T)-- 
enthalpy of one mol; ¥;--molecular weight. 

The equation system for thermodynamic equilibrium associates the quantities 
X;> Py P» T and consists of the following equations: for Dalton's law 

2x; = 1; (8.1) 


for material Belauce- 


lfor the volumetric composition of air under normal conditions: nitrogen, 78.08 
percent; oxygen, 20.95 percent; argon, 0.97 percent. 
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_ 2h, + Xe + Xs + 2K7 + xg fxn = 3.727 


2xa + Xa + x5 + 2x3 + Xo + x (8.2) 


Xe + X12 . 
2x1 + xa + X56 + 2x7 + Xp + xt = 0.02315; (8.3) 


for the law of acting masses associated with the reactions of dissociation, 
formation of NO and ionization 


xp — K, (T) x, = 0, (8.4) 

xip — K, (T) xs = 0, (8.5) 

x, — Kz (T) Vxxx5 = 0, (8.6) 
X7X13p — Ky (T) x, = 0, (8.7) 
XgX 139 — Ky (T) x, = 0, (8.8) 
XgX43P — K, (T) x3 = 0, (8.9) 
X19%13 P — K, (T) x4 = 0, (8.10) 
X11%13P — Ky (T) x, = 0, (8.11) 
X 12X13 P — Ky (T) x, = 0; (8.12) 


for the conservation of charges 
Xq + Xe Xp + Xo + Hy + xy. — X13 = 0; (8.13) 
Clapeyron equations 


p =—-Rer. (8.14) 


13 

Here p= s} Xt, is the average molecular weight of the mixture, R is the uni- 
i=1 

versal gas constant. The enthalpy h and the square of the speed of sound [49 


oe are determined by 


Ad 
t= ral x Hy (T) (8.15) 
and oh 
ae Poe 
~ 4 Oh* (8.16) 
1—p Op 


The constants of chemical reactions K,(T) which enter into equations (8.4)- 
(8.12) as well as the enthalpies of pure components H,(T) are functions of only 
the absolute temperature. K,(T) and H, (T) may be computed theoretically by the 


methods of statistical physics (ref. 2). Such calculations have been carried 
out at the G. M. Krzhizhanovskiy Energy Institute and the corresponding tables 
have been published in reference }, 


It follows from (8.15) and (8.16) that the problem of computing h and °F 


for given p and p is reduced to the determination of x5 and T and also their 


derivatives with respect to p and p from (8.1)-(8.14). After this, h is de- 
termined directly while the derivative dh/dp is determined by 
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ae Ie ta{D (spe + att 


and the derivative oh/dp is determined from a similar equation. 


In solving the system (8.1)-(8.14) in the region of temperatures and pres- 
sures where ionized components prevail, it is convenient to use the following 
iteration method. By assigning certain initial values for xy with i> 6, we 


solve equations (8.1)-(8.6) and (8.14) with respect to x,, Xo, +00, XG. After 
this we find new values of Xqr sees HQ from (8.7)-(8.13); utilizing these we 
repeat the computation of X19 eee, XG, etc. As experience has shown, the itera- 


tion process converges quite rapidly. In practice it is necessary to make two 
to three iterations to obtain a solution with an accuracy of 0.1 percent, which 
is within the accuracy of the physical data. 


In the region where the ionized components play the main role the variable 
Kyo Xoo eres XE and X7y Xgy eres X43 should be switched in the described itera- 


tion process. 


Let us consider in more detail the solution of system (8.1)-(8.6), (8.14) 
with respect to T, x; when i $6, In the interval of temperatures (from 300° 


to 19,000°) where this solution is carried out there is a sharp variation in 

the values of molecular component concentrations. Although they are predominant 
at lower temperatures, they become negligibly small at higher temperatures. To 
obtain a single algorithm for solving this system it is expedient to solve it 
with respect to certain combinations of molecular and atomic components by intro- 
ducing the replacement of variables 
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41 = Vii + my Ys = VX, — X33 
Ya = Vix— + X% Y= V Xy— Xe 


By simple calculation it is possible to eliminate variables ¥32 Vus X5s XG [50 


from (8.1)-(8.6) and (8.14) and obtain a system of three second-order equations 
with respect to y;, Yo with coefficients depending on T and computed from the 


known X7, XB, +209 X13- This system ig solved by Newton's method after which 
all x; are easily determined. Since y; and yo are never very small in the con- 


sidered region, computation accuracy remains high. A similar method of solu- 
tion is applied in the second region, where the ionized components predominate. 


After calculation of T and all X; their derivatives with respect to p and 


p are obtained from a system of linear equations obtained by differentiating 

the equations of thermodynamic equilibrium with respect to p and 9, respectively. 
In this case it is more convenient to differentiate the transformed equations 
rather than the initial equations (8.1)-(8.14). 


In the process of computing the flow of a chemically reacting gaseous 
mixture around bodies, the described algorithm for the solution of (8.1)-(8.14) 


is used to compute h and a at each point of the mesh. In this case for the 


; , . : ; oT 8%; OT OT 
zero approximation in the iteration we take the values T, xin Gp Op) ap? Oe 
i 


from the preceding point which differ little from the given point. This makes 
it possible to reduce the number of iterations and substantially reduces com- 
putation time. 


Since enthalpy h is no longer expressed explicitly in terms of p, p it be- 
comes necessary to change the form of the solution of equations on the wave. 
Equation (6.28) is solved in conjunction with all three equations (6.26) by 
means of iteration. In this connection it is convenient to introduce an 
"effective" ratio of specific heats during each iteration and determine it by 


BOL. fh (n™, pi) pi 
Sh (pl, ploy pl) pt? 


where i is the number of the iteration, while h(p, pe) is computed in the manner 


described above. Knowing the values p(t), o(i) we compute (2) in the third 
equation (6.26) and assume that the left part is equal to 
RY Poo 4+ Pog? 
moi pen UY a, 
> 1 


D9 


after which, to determine y (itt) and yt) ye again obtain (6.29) and (6.30) 
with k = (4), From yl) and y Gt) we compute plitt) | p (it) and the proc- 


ess is repeated. 

We note that in the method presented, for the solution of equations on the 
wave in the form of functions h(p, 9) and c(p, p) there are no limitations 
whatsoever. Therefore, the method may be applied without change to computation 
of flow around bodies involving any mixture of gases under thermodynamic equi- 


librium. To reduce computation time, in place of the accurate determination of 


h and oF described above, we can use any approximations for them without chang- 
ing the basic computation algorithm. 
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CHAPTER II. RESULTS OF CALCULATIONS 


The numerical method of computing three-dimensional supersonic flows [DL 
presented in Chapter I was used to determine different cases of ideal gas flow 
around bodies. All the examples presented pertain to flow around pointed bodies 
with an attached bow wave. In these cases the determination of flow in region I 
(fig. 1) is performed automatically by the same method. Computation of flow 
around bodies with a detached shock wave differs only in the method used to de- 
termine flow in region I. The latter has much in common with the method pre- 
sented above for computing conic flows. However, in view of certain specific 
features it must be considered separately. The scope of the present work does 
not permit us to present this method at this time. 


We have given particular attention to computation of conic flows. The 
problem of flow around the cone with an angle of attack is a classical problem 
of hydrodynamics not satisfactorily solved to date. In our opinion such a solu- 
tion can only be a numerical solution. Of course, the existing algorithm must 
make it possible to obtain the solution with any degree of desired accuracy. 
Much experience gained in solving various problems leads us to believe that the 
difference methods satisfy this requirement, although proof of convergence ex- 
ists only in the simplest cases. 


The possibilities of the method are also illustrated by us for cases of 
flow around complex bodies differing from conic ones, 


9. Flow Past Circular Cones 


Initial data for calculating the flow around cones were obtained in the 
following manner. For initial data we assume the field of flow during the 
axisymmetric flow around the cone. Subsequently, the cone was given a small 
angle of attack Aga and with these initial data the self-similarity was estab- 
lished with a large value of the constant € in the inequality (7.2). This re- 
quired a small number of steps along x. Then the angle of attack was again 
set to da and the computation process was repeated. After the given angle of 
attack was achieved, self-similarity was established with an assigned degree 
of accuracy. In this way the tables presented in Chapter III were computed 
for the case of flow around the cone of an ideal gas with the ratio of spe- 
cific heats k = 1.4. 


Many works have been devoted to the problem of the flow of an ideal [52 
gas around cones with angles of attack. In all these works, with rare excep- _ 
tions, efforts are made to solve the problem analytically by using various types 
of simplifying assumptions as, for example, the small value of the angle of 
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attack, the small half cone angle, etc. We shall not consider these works and, 
furthermore, we shall not compare the results of our calculations with the re- 
sults of these works since the latter do not contain systematic calculations of 
flow around cones and since they do not at all clarify the values of the errors 
introduced when simplifying assumptions are made. Although the second short- 
coming is entirely applicable to the Kopal tables (refs. 5 and 6) computed by 
using the approximate Stouna method, we shall consider this work briefly at the 
end of the chapter because the Kopal tables are widely used and are unique to 
date. 


In flow around cones, the independent variables are taken to be x, &, 2, 
where 


The gasdynamic functions are presented in dimensionless form and the velocity 
components referred to c,,, the density to p, and the pressure to Aue ns 


Analysis of results contained in tables of Chapter III makes it possible 
to draw a series of conclusions on the characteristic features of conic flow. 


a. The Shape of Shock Waves. Tracks of shock waves in the plane normal 
to the axis of the cone as a rule differ substantially from the circumference 
of a circle. Shock waves can be divided into two types according to their 
shape. The first type is characterized by the fact that the distance from the 
surface of the cone to the shock wave when 2? = 180° is greater than when # = 0°, 
The situation is opposite for shock waves of the second type (fig. 3). In most 
computed versions the shape of the shock wave pertains to the first type and in 
many cases the distance in the plane # = 180° differs substantially from the 
distance in the plane # = 0°. Thus, for example, when My = 3, Broo = 25°, 


a= 20°. This difference is approximately 26 percent. For large values of the 
Mach number and large values of the cone angle, the shape of the shock wave is 

of the second type. In this case the distance to the shock wave in the plane 

8 = 180° does not differ quite as much as the distance in the plane % = 0°. The 
maximum distance to the shock wave is usually established in the plane of flow 


symmetry. 


An interesting deviation from this rule is the presence of the maximum dis- 
tance to the shock wave outside the plane of flow symmetry. This phenomenon is 
observed in shock waves of the first as well as of the second type in cases 
when their cross section differs little from a circle. Figure 4 shows the case 
when the maximum distance between the wave and the cone lies in a plane close 
to the plane 8 = 123°45', In a series of examples the form of the shock wave 
differs little from a circle in the transverse cross section although the angle 
of attack of the cone is not close to zero. For example, with an accuracy up 
to the third significant figure in the variation M, = 5, Bx = 30°, @ = 5° the 


shock wave coincides with the circumference of a circle whose center is displaced 
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Mog $ fan =40° 


Petia? t= 18? Mo 


Figure 3. Shapes of shock waves. 


with respect to the axis of the cone. As the half cone angle By is increased 
while M, and @ remain constant we observe a transition from the shock wave form 
of the first type to that of the second type. In this case the value # which 
pertains to the maximum distance to the shock wave varies from 180° to 0°, [53 


If, however, we hold Be and q@ constant and gradually increase the value of M,, 


the nature of the change in the form of the shock wave when the half cone angle 
is Be = 30-35° will be the same. For cones with a value By = 10-25° the shape 


of the shock wave is always of the first type while for cones with By Sh? at 
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Figure 4. Shape of a shock wave. 
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Moo 5 3x70" 


Figure 5. Shapes of shock waves. 


is of the second type. In conclusion we note that in thin cones for certain 
values of the coordinate 2 the distance to the shock wave may be independent of 
the angle of attack a. Such an example is shown in figure 5. 


b. Dependence of Gasdynamic Functions on Values of Coordinate &. For 
small angles of attack the nature of variation in the velocity vector com- /54 
ponent as a function of the coordinate — is close to linear, As the angle of _ 
attack increases, this relationship becomes substantially nonlinear. Thus, for 
example, the circumferential component of the velocity vector w is a function 
with a sharply defined nonlinearity. The values of this component may increase 
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or decrease when € increases and w may vary several times in magnitude. [In 
some cases the circumferential component has a high absolute value. 


For example, in the variation M, = 7, By = 30°, a = 20° it reaches 40 per- 


cent of the velocity vector modulus. As the value of the coordinate § increases 
the density of the gas usually decreases as in the case of axisymmetric flow. 

On the other hand, in the case of very large cone angles of attack, in [55 
some meridian planes the density increases up to the surface of the shock wave 
and may undergo substantial variation. The pressure between the shock wave and 
the surface of the cone varies insignificantly and as a rule when the value of 
€& increases it tends to decrease. 


On the surface of the cone in some meridian planes the values of all gas- 
dynamic functions except pressure may differ sharply from the values at a point 
close to the point €. This difference is most pronounced for density and for 
the axial component of the velocity vector. It is observed less frequently and 
is less pronounced for the circumferential component of the velocity vector. 


The sharp variation in the values of functions at the surface of the cone 
is explained by the substantial difference in the magnitude of the entropy func- 
tion at the cone compared with its value at the neighboring — point (€ = 0.05) 
(fig. 6). In this case the entropy has a maximum value on the surface of the 
cone and is equal to its value in the plane %? = 0°. Figure 7 illustrates the 


G20 


guest we a nn 
ae Gg 65 I M95 180 &° 


Figure 6. Graph of p/oX as a function of the 
coordinate # for different values of &. 
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Figure 7. Variation in velocity, pressure and density 
components as a function of coordinate &. 
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variation in the different gasdynamic functions with the coordinate —. When we 
know the behavior of the functions between the points § = 0 and € = 0.05, the 
corresponding points of the curves are connected by a straight line. At the 
singularity (€ = 0, 2 = 180°) two values of gasdynamic functions are represented. 
The crosses show the values obtained when a limiting transition is made with re- 
spect to #. 


ce. Variation in Gasdynamic Functions with the Coordinate #. The variation 
of any gasdynamic function with the coordinate #2 is substantially nonlinear. The 
absolute values of the functions vary substantially with &% and this variation 
increases with the cone angle of attack. The function w has a sharply defined 
maximum. For small angles of attack w has a maximum when the values of the co- 
ordinate 8 are close to 38 = 90°. In this case the values w on the shock wave 
are always greater than the values on the surface of the cone. As the Mach 
number of the unperturbed flow increases and the difference By - a decreases 


the maximum is displaced in the direction of high values of #, and the displace- 
ment of the maximum value of w becomes larger for smaller —. Figure 8 shows 

the variation in the gasdynamic functions with the coordinate &% for several 
cases of flow around cones. The crosses on the graphs show the values of the 
functions at the singular points obtained by the limiting transition along &. 


d. Variation in Gasdynamic Functions with the Mach Number M,. All gas- 


dynamic functions vary monotonically with the Mach number and their derivatives 
decrease in absolute value. However, when M, = 7 the value of the derivatives 


is substantially different from zero, particularly for the circumferential com- 
ponent of the velocity vector. We note that the circumferential component of 

the velocity vector, regardless of the value of the coordinate #3, decreases on 
the surface of the cone while directly behind the shock wave it increases with 


Moo 

On the other hand, the nature of pressure variation changes substantially 
from one meridian plane to another and does not depend on the value of the co- 
ordinate €. 

As an example, figure 9 shows the graph for the variation of different 
gasdynamic functions with the Mach number of the unperturbed flow. Crosses 
represent the curves obtained during the limiting transition along 2. 


e. Variation in Gasdynamic Functions with the Half Cone Angle B,. [56 


The gasdynamic functions depend on the half cone angle in a rather nonlinear 
fashion. In the considered range of angles By the values of the gasdynamic 


functions vary by several factors when the angles Bie vary. The nature of the 
behavior of each gasdynamic function with Bre except the function w, does not 


depend on the values € and 2, 
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Figure 8. Variation in velocity, pressure and density 
components as a function of coordinate #: solid line, 
—& = 0; dash dot, § = 0.5; broken line, §€ = 1.0. 
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Figure 9. Variation in the velocity and pressure components 
as a function of M, when B, = 25°, a = 10°: solid line, on 


body surface; broken line, on shock wave surface. 
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Figure 10. 
components as a function of half cone angle By: 
wave surface. 


line, on surface of body; broken line, on shock 
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Figure ll. Variation in velocity, pressure and density 
components as a function of the angle of attack @ when 
M, = 7, Be = 20°: solid line, & = 0; dct-dash line, 


§& = 0.5; broken line, § = 1.0. 
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The circumferential component of the velocity vector w on the surface of 
the cone decreases with the angle By and increases behind the shock wave. 


Figure 10 illustrates the variation in the gasdynamic functions with the 
half cone angle 6, for the case M, = 5, a = 5, 


f. Variation in the Gasdynamic Functions with the Angle of Attack. For 
small values of the angle of attack (a < 5°) we may assume approximately that 
the gasdynamic functions depend linearly on the angle of attack qa. For large 
values of qa this relationship deviates substantially from a linear one. The 
behavior of the gasdynamic functions with the angle @ does not depend on the 
coordinate € but does depend substantially on the coordinate %. Figure 11 
shows the graphs of the gasdynamic functions as they depend on the angle of 
attack. The crosses show the curves obtained by the limiting transition along 
Dv. 


10. Examples of Flows Near Smooth Bodies 


In this section we present some results of computing three-dimensional [62 
and axisymmetric flow of air around smooth bodies taking into account equilib- 
rium chemical reactions. In presenting these examples we have pursued the 
following goals: to illustrate the possibility of the proposed method in com- 
puting three-dimensional flow of gas with large gradients of the functions; to 
represent three-dimensional gas flow with high supersonic velocity; to show by 
individual examples the differences in values of the functions which make it 
possible to consider chemical reactions in the ideal gas. 


Flow calculations were deliberately made for bodies with large variations 
in surface curvature to obtain sharp variations of the quantities in the gas 
flow. Calculations presented here were carried out for bodies consisting of a 
bow cone connected to the basic cone or to the cylinder. The generatrixes of 
the cones are joined by a curve of the fourth order so that the curvature of the 
generatrix has no discontinuities at the connecting points. 


In presented calculations the mixture of gases was taken to consist of 
molecular oxygen Oo, atomic oxygen O, molecular nitrogen No; atomic nitrogen N, 


nitrogen oxide NO, argon Ar and their single-stage ionized components. On the 
graphs and in the tables the concentrations of the ionized components are desig- 


nated by Xoo? Xo» Xo? Hy? Xyo° 

In the presented variations the velocities of the incident flow correspond 
to Mach 15 and 20. The calculations taking into account chemical reactions are 
earried out for the unperturbed flow temperature of T, = 250° and a pressure of 
Po = 0.292-107° atmospheres, which corresponds approximately to atmospheric 


conditions at an altitude of 0 kn. 


Gasdynamic functions presented in the tables and on the graphs are dimen- 
sionless. For technical reasons the components of the velocity vector, density 
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and pressure are also referred to the same quantities as in the preceding 
section. Under these conditions in the unperturbed flow with M, = 15 


Cor, = 1962 m/sec, Patsy, = 0.1567 atm,while for M, = 20 cop, = 2604 m/sec, 
Paton, = 0.2759 atm. The density of the unperturbed flow is p, = 0.412.107? 


g/cm. All linear dimensions are referred to the height of the bow cone, 
which is assumed to be equal to unity. 


The gasdynamic functions are presented selectively only for certain values 
of the coordinates x, €, # (the numerical solution is presented on a more fre- 
quent mesh). To complete the picture in addition to the three-dimensional flows 
examples of axisymmetric flows are presented (tables 1-4). In the tables for 
axisymmetric flows the gasdynamic functions are given for each pair of the co- 
ordinates x, §. The distribution of functions in the tables for each computa- 
tion point are as follows: the axial component of the velocity vector u, the 
radial component v, the pressure p, the density p, the temperature T (the tem- 
perature is not presented in all cases). In table 5, for three-dimensional 
flow the position of the functions is as follows: u, v, w, p, ?. The accuracy 
of the results in the tables of this section is three to four decimal places. 


Figure 12 shows the axisymmetric bodies whose half cone angle of the bow 
cone is equal to 40° while the basic cone is 0° and 20°, respectively. This 
figure also shows the shock waves and the streamlines. The broken line [64 
shows the shock wave obtained when calculations were made without taking into 
account the chemical reactions in air. The calculations for the pointed cyl- 
inder are carried out for the case M, = 20° and of the second body for the 
case M, = 15. The shape of the shock waves and of the streamlines indicates 
a sharp variation in the gas flow produced by a powerful bow shock wave and 
a substantial expansion of the gas in the region where the bow cone joins 
the main cone. The asymptotic nature of both flows is clearly seen in these 
illustrations as well as the extent of the influence of chemical reactions 
on the shape and position of the shock wave. 


Table 1 shows the values of the gasdynamic functions for axisymmetric 
flows around the body with a bow cone having a half cone angle of 40° and a 
basic cone with a half-angle of 10° when the Mach number of the unperturbed 
flow is M, = 20. Tables 2 and 3 contain the fields of axisymmetric flow near 


a body with a different half-angle of the basic cone equal to 20° and a Mach 
number equal, respectively, to 20 and 15. At the two extreme right columns 
of tables 1, 2 and 3 we show the flow near infinite pointed cones with half 
cone angles of 10° and 20° with equilibrium chemical reactions taken into ac- 
count and not taken into account, 


From the results presented we can draw qualitative conclusions on the 
properties of the computed flows: large gradients of the gasdynamic functions, 
thickness of the entropy layer, shape of the shock waves, etc. From the data 
in the tables we can clearly see that down along the flow the layer of large 
gradients of the functions tapers off and all the large regions of flow be- 
ginning with the wave display the nature of conic flow. Thus, for a body with 
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Figure 12. Form of shock waves and streamlines: 
broken line, shock wave for a gas with k = 1.4; 
solid line, shock wave and streamline in a gas 
taking into account equilibrium chemical reactions. 


7h 


10 | 126 | 


x x 


1.48 | 1.88 


5.8 | 28.52 


ee 


Chemical 
reactions 


RQON 


8 
4 
6 
1 


TABLE 2 
a EEE Rene OSS - TOSS ; 7, \ RR 
x Cone By = 20° 


Chemical k=1.4 


1.12 | 1.4 | 1.88 2.84 | 5.0 | 29.8 


reactions 

° 1.377 1.540 1. 890 1.875 1, 865 1. 844 1, 854 2.127 2.121 
1 He 1,037 0. 660 0. 655 0, 651 °. on 0. 647 0. 774 0.772 
2. 524 1 565 0. 415 0. 420 9. 500 0. 64: 0, 680 0. 732 0. 739 
10. 757 7. 30 rey a 467 2.900 | 3.589 3. 336 7-934 5-727 

335 3489 3531 3669 gol 2445 
0, 10 1. 382 1. 508 1. 886 1, 884 1, 86 1. 844 2. 153 2. 130 2.124 
1.149 1, 060 0. 651 0, 628 9, 63 0. 629 0. 744 0. 768 0. 764 
2. §24 1.75 0. 416 0. 421 9. 499 ©. 649 0. 680 0. 731 9. 739 
10. 755 8. 00: 2.541 2.467 2,876 3. 546 6. 926 7.029 5-725 

3400 3496 3548 3705 3311 3445 
0, 20 1. 388 1, 483 1, 86 1, 892 1, 868 1, 837 2.15 2, 132 2.127 
1.143 1.077 0. 66 0. 604 0. 622 0. 607 0. 73 0. 762 0. 756 
2. $21 1,912 0. 450 0. 424 0. 496 °. vn °. Hh} 0. 730 0. 737 
10. 747 8. 590 2.651 2 a8 2. 822 3. 482 6. 88 7. 021 5.718 

3494 3486 3582 3743 2322 2444 
0. 30 1. 393 1, 46 1.817 1, 897 1, 878 1. 885 2. 157 2 134 2. 130 
1.13 1.08 O. 732 0. 589 0, 608 0. 610 0. 732 0.75 0. 749 
2.51 2 o49 0. 562 0. 431 0, 490 0. 639 0. 677 0. 729 0. 735 
10. 735 9. 084 3. 172 2. 539 2.814 3. 704 6. 886 7.009 5.707 

3617 3499 3560 3552 2317 2443 
0. 40 1. 398 1.449 1.775 1, 896 1, 878 2.019 2, 158 2. 136 2. 133 
0. 57 0. 587 0. 640 0. 725 0. 749 0.741 

'. . °o. 
: 5. 
: 66 


TABLE 3 


[73 
= __Cone By = 20° em: 
2.8 | 5.0 | 29,9 | Chemical |, 1.4 
reactions 
1. 824 2.113 2.1 
oO. 637 °, 769 0. 76 
0. 687 9, 73 0. 742 
2. 164 6, 022 5. 410 
3651 1644 
2. 147 2,116 2.113 
0. 740 0, 761 0. 759 
0. 686 Oo. 738 0. 742 
6. 205 6, 020 5.408 
1484 1644 
2. 140 2,118 2.116 
o. an °. 754 0.751 
0. 6 3 °. 737 0.741 
5-91 6, 012 5.404 
1554 1644 
2. 143 2,121 2.119 
0. 723 9°. 747 0. 743 
0. 684 9. 735 0. 739 
5-916 6, 001 5. 390 
1550 1643 
2. 146 2,124 2.122 


0. 716 0. 740 0. 735 


TABLE 4 


g Considering chemical reactions _ | Not considéring chemical reactions 
1.0 | 1.160 | 1.640 | 2.040 | 10.60 | 1.0 | 1.160 | 1.640 | 2.040 | 10.60 


0.0 1.377 1. 516 2.135 2.132 | 2. 133 1. 329 1.486 2. 206 2. 207 2. 239 
1.156 1.056 ° ° ° 1.115 1.035 ° ° ° 
2. 524 _ 0. 057 0.057 | 9056 2. 591 1. 865 0. 088 0. 091 0. 056 
10.757 | 7-752 | 0.439 0.443 | 0.433 | 6065 | 4.796 | 0.549 0.660 | 0.399 
0.1 1. 382 1.495 2.111 2.130 2,132 1.339 1. 463 2. 12 2. 208 2.236 
1.149 1.070 0. 110 0.009 | 041 1. 103 1.041 0. 26 0. 008 0. 038 
2. 524 1. 821 0. 077 0. 057 9.055 2. 589 2. 000 0. 192 0. 093 0. 056 
10. 754 8.259 0. 573 0.445 | 0.429 | 6-062 | 5.043 | 0.956 0.664 | 0.396 
0.2 1. 388 1. 478 2. 048 2.119 | 2.138 1. 349 1. 446 2. O17 2. 180 2. 236 
1.143 1.080 0. 308 0.040 | °.072 1.091 1. 043 0. 476 0. 090 0. 068 
2.521 1. 940 0. 144 0.069 | °.054 2.585 2.111 0. 364 0. 125 0.056 
10. 747 8.691 0.990 0.519 | 0430 | 6055 | 5.240 | 1.496 0.705 | 0.399 
0.3 1.39 1. 465 1. 986 2. 087 2.120 1. 359 1. 434 1. 2.117 2. 230 
1. fe 1. 088 o. He 0.166 | 9.095 1. 080 1.043 aces 0. 254 0. 092 
2.51 2.044 0. 231 0. 106 0.054 2. 578 2. 203 0. 536 0. 206 0.057 
10. 735 9. 066 1. 485 0.757 | %414 6. 043 5. 403 1.971 0.959 ©. 389 
0.4 1. 398 1.454 1.925 2.043 2,159 1. 369 1. 426 1. 870 2.053 2.242 
1.131 1.093 0.557 0. 287 0,113 pee 1.041 0. 672 0. 390 0.111 
2.513 2.135 0.339 0.160 © .052 2. 56 2. 280 0.698 0.310 0.057 
10. 719 9. 392 2.054 1.083 0, 417 6. 027 5-536 2. 381 1. 316 0. 408 
0.5 1. 403 1. 446 1. 872 1.998 2,246 1. 379 1. 420 1.817 1 2.273 
1. 126 1.097 0. 637 0.386 | 9.122 1.059 1.038 0. 725 re) see 0. 127 
2. 507 2.215 0. 464 0. 232 ©, 050 2. 556 2 344 0. 852 0. 420 0. 056 
10. 698 9. 676 2. 685 1.489 | 0.461 | 6.007 | 5. 64 2.742 1.652 | 0.470 
0.6 1. 408 1.439 1.824 1.952 | 2.317 Ae 1.416 1.770 1.940 2. 309 
1.120 1.099 0. 700 0.479 | 0,132 2. 542 1.034 0. 764 0. 571 0. 137 
2. 500 2. 294 0. 607 0. 319 0. 043 5.9 3 2. 395 0.996 0. 533 0.055 
10. 674 9-919 3- 369 1.951 | 0.532 5-733 | 3-057 1.956 | 0.577 
0.7 1.413 1.434 1. 782 1.906 | 2.351 : 395 1.415 1.738 1.900 2.341 
1.114 1. 100 0.751 0. 544 0. 139 2. 526 1.030 0.795 0. 638 0.150 
2.492 2. 343 0. 764 0. 423 0. 048 5.956 2. 434 1.123 0. 649 0.055 
10. 644 10. 122 4.088 2.474 | 0.784 5.799 3. 346 2. 287 0. 748 
0.8 1.418 1.431 1.743 1.893 | 2.371 na 1.416 1.743 1.905 2.357 
1. 109 1.100 0. 792 0.617 | 0.194 2. 508 1.024 0. 337 0. 706 0. 212 
2. 482 2. 389 9. 929 0. 541 0. 061 5.925 2. 460 1. 249 0.775 0. 072 
10. 612 10. 281 4.793 3.172 1.314 5. 845 3. 861 2. 888 1, 233 
1.417 
0.9 1.423 1. 430 1. 786 1.970 | 2.381 1. 420 1.76 1.928 2. 36 
1.103 1098 0. 865 0.722 | 0.249 z re 1.018 O. bss o. 7 oO. ee 
2.472 2. 42. 1.124 0.704 | 0.087 5. 91 2. 472 1.38 0.935 0. 102 
10.575 | 10.40 6. 395 4.761 | 2.333 5. 867 4. 641 3. 890 2.246 
1.0 1. 428 1. 433 1. 862 2, 040 2. 383 i 1. 426 1. 804 1. a3 2. 372 
1.098 1.097 0.957 0. 826 | 0. 304 2. 465 1. 009 0. 934 0. 848 0. 335 
2. te 2.448 1. 404 0.971 0. 135 5 454 2. 15 1. 546 1.148 0, 161 
10. 534 | 10.433 | 9.286 7-820 | 4.225 5-854 | 5.770 5-694 | 4.353 
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TABLE 5 (Continued) 
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=o x= 14 _ 
a eee _ Oe Pen eee ee 
o° | 22°30" | 45° _| 67°30 | 90° | 112°30" | 135° | 157°30' | 180° __ 
0.0 1. 309 ee 1. 342 1. 381 1. 430 1. 483 1.531 1. 564 1,576 
0. 840 0. 846 0. 862 0. 887 0. 918 0. 952 0. 983 1. 004 1,012 
0. 009 0. 022 0. 041 0. 053 0. 057 0. 052 0. 039 0. 021 0, 000 
1. 705 1.671 1, 578 1. 443 1,291 1.143 1.018 0. 935 ©. 907 
5.952 5. 873 5. 652 5- 346 5.018 4-731 4. 535 4-427 4. 393 
0.1 1,270 1.278 1. 302 1, 1. 38 1.431 1.472 1. 501 1,510 
°. Bot 0. 868 0. 888 oO. ae oO. ee ° 907 1.031 1.055 eer 
0. 009 oO. 88. oO. 069 0. 092 oO. 101 0. 528 O. 07: 0.041 0. 000 
1.913 1. 881 1.790 1. 660 1, 512 1. 36 1.2 1. 166 1,140 
6.575 6. 510 6. 321 6. 062 5. 787 5. 546 5. 385 5. 298 5.278 
0.2 1. 242 aed 1. 273 1. 307 1. 350 1. 394 1. 432 1.459 1, 468 
o. 872 0. 880 0. 903 0. 937 0.979 1. 022 1.058 1. 083 1, 093 
0. 000 0. 046 0. 085 0.11 0. 124 0. 117 0. 092. 0.050 ©, 000 
2. 085 2.05 1.966 1. 838 ee 1.549 1. 428 1. 348 1,321 
7. 086 7.02 6. 861 6. 631 6. 389 6.176 6. 035 5.962 5.947 
0.3 1,220 1,228 1,250 1, 28 1. 324 1. 366 1. 403 1.428 1, 437 
0. 878 o. 887 0.911 0. 94 0. 992 1,037 1.076 1.102 1,111 
0. 000 0, 052 0. 098 0. 129 O. 142 O. 134 0. 105 0.057 0, 000 
2. 234 2. 203 2.117 1.992 1. 847 1.705 1. 584 1.503 1,476 
7. 523 7-471 7. 322 7.116 6. 900 6. 709 6. 585 6.519 6. 508 
0.4 1, 203 1.211 1, 232 1. 265 1. 305 1. 345 1. 381 1.405 1,413 
0. 881 0. 890 0.916 0.955 1.001 1.048 1. 087 1.114 1, 123 
0, 000 0. 058 0. 108 0. 14 °. 157 0. 148 0.115 0.063 ©, 000 
2.367 2. 3? 2. 252 2.12 985 1 843 1.721 1.640 1, 613 
7.906 | 7.862 7-727 7-547 | 7-352 717 7-066 7-004 6.995 
0.5 1.192 1.199 1.219 1.251 1. 288 1. 327 1. 362 1.385 1. 394 
0. 883 0. 893 0.919 0.959 1. 006 1.054 1.094 1.121 1.131 
0. 000 0. 063 0. 117 0. 155 0. 170 0. 160 °. 0.068 0. 000 
2. 486 2.456 2. 374 2.251 2. 109 1.967 1, 84 1.764 1.737 
8. 256 8. 218 8. 096 7- 932 7-750 7 591 q- 487 7- 428 7421 
0.6 1.178 1.185 1.20 1. 237 1.275 1.31 1. 348 1.371 1. 379 
0. 881 0. 891 0. 91 0. 960 1. 009 1.05 1. 100 1.128 1, 138 
0. 000 oO. 067 °. i 0. 18 0. 181 0. 170 0. 132 °. o72 °. oe 
2. 2. 565 2. 484 2.3 2. 222 2.081 1.959 1. 877 1. 84 
8. ae 8.518 8.414 8. 368 8.113 7-971 7: 88: 7. 829 7: 823 
0.7 1.178 1. ot 1. 202 1. 230 1. 264 1.301 1. 333 1.356 1. 364 
0. 887 0. 89 0. 923 0. 963 1.011 1. 060 1.102 1. 130 1.140 
0, 000 0.071 0. 132 0. 175 0. 192 0.179 0. 139 0. 076 0. 000 
2. 692 2. 664 2. 584 2. 465 2. 326 2. 184 2. 063 1. 980 1.952 
8. 881 8. 844 8.745 8. 601 8. 444 8. 304 8.210 8.159 8.145 
0.8 1, 202 1.20 1.221 1.245 1.27. 1. 306 1. 336 1. 357 1. 364 
0.910 0.91 0.944 0. 982 1. 02 1.075 1.115 1.143 1.152 
0. C00 0. 075 0. 139 0. 183 0. 200 0. 187 0. 145 0. 079 0. 000 
2. 789 2. 761 2. 682 2. 563 2. 423 2. 281 2.15 2.076 2 O47 
9. 347 9. 310 9. 210 9.071 8.915 8. 773 8. 67 8. 630 8. 61 
0.9 1. 243 1. 247 1.259 1. 278 1. 30 1. 331 1. 357 1. 376 1 383 
0. 945 0.95 0. 977 1.014 1.05 1.103 1. 142 1. 169 1.17 
0. 000 0. 07 0. 144 0. 190 0. 208 0. 195 0.151 0. 082 0. 000 
2. 890 2. 862 2. 782 2. 664 2. 522 2. 379 2.255 2.172 2. 142 
9.975 9. 943 9. 854 9. 724 9. 587 9-477 9. 422 9- 394 9- 389 
t.o 1, 297 1. 300 1. 309 1, 324 1. 345 1. 369 1. 393 1.410 1. 416 
0. 989 0. 997 1,020 1.055 1.097 1.141 1.179 1,205 1.214 
©. coo 0. 080 0. 149 0. 197 0. 215 0. 202 0. 156 0. 085 0. 000 
3.001 2. 23 2. 893 2.972 2. 629 2. 484 2.359 2. 274 2. 244 
10, 835 lo. 10. 733 10, 642 10. 569 10. 53 10. 541 lo. 54 10. 547 
1. 64 1. 646 1, 646 1. 646 1. 645 1. 643 1. 638 1. 635 1.6 
° ae ©. 943 0, 954 o. oo °. 6 0. 996 1. 003 1. 006 ieee 
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TABLE 5 (Continued) / 


: x*=1.6 Ltt 
x ee ee 0 ; 
$ 0° | 22°30" | 45° | 67°30" | 90° |112°30"| 135° | 157°30’ | 180° 

0.0 1.643 1.652 1.679 1.722 : i 1,878 1.911 1,923 
0. 499 0. 501: 0.510 0. 522 . 539 . 0. 570 0. §80 0, 584 
0. 000 0. 024 0. 044 0. 057 . . 0. 043 0. 023 0, C00 
0. 637 0. 617 0. 561 0. 482 . i: 0. 256 0. 223 0, 212 
2.553 2. 496 2. 342 2.118 : : 1, 480 1. 364 1,324 
0.1 1.545 1.55 1.578 1.615 . : 1. 746 1.771 1.779 
0. 612 o. 61 0. 635 0. 661 - . 0. 761 0. 783 ©, 792 
0. 000 0. 038 0. 070 0. 092 . . 0. 072 0. 039 0, 000 
0.914 0. 892 0. 834 0. 748 : ; 0. 489 0. 447 0. 435 
3.474 3. 422 3. 282 3. 076 : A 2.527 2. 436 2.415 
0.2 1.472 1, 480 1. 502 1.536 é - 1.655 1. 679 1, 685 
oO. phe 0. 687 oO. oe oO. oi E . 0. 859 oO. abe 0. 895 
0. 000 0. 046 0. 085 oO, 112 . i R 0. 049 oO, 000 
1, 168 1.147 1, 08 0. 998 E . i 0. 665 0. 652 
4.291 4. 245 4.11 3. 930 . . . 3- 374 3. 364 
0.3 1,420 1.42 1, 448 1. 480 . < : 1.614 1, 620 
0.719 0. 72 0. 752 0. 78 . . : 0.945 0.955 
0, 000 0. 052 0. 097 0. 12 s % 7 0. 056 0. 000 
1. 373 1. 362 1.301 1,213 3 : 5 0. 863 0, 848 
4. 962 4. 923 4. 812 4. 650 - 5 : 4. 167 4. 163 
0.4 1, 381 1. 388 1, 408 1. 437 . 7 ‘ 1. 566 1.573 
0. 749 0.75 0. 783 0, 822 5 ; F 0. 981 0.991 
0, 000 0. 05 0. 107 oO. 142 H 5 0. 062 0, 00° 
1.577 1.556 1.495 1, 404 F i . 1.037 1,019 
5. 564 5. 532 5.432 5. 282 : : ‘ 4. 825 4. 817 
0.5 1.346 1. : : 3 ; A 1,529 1. 537 
0. 765 oO. . . . . . 1.010 1.019 
0. 000 0. 06 i . . . . 0, 067 0. 000 
1.740 1. . - . 3 . 1,199 1.178 
6. 043 6. : 5 . : : 5.441 5. 432 
0. 6 1, 332 1. . : ; 1. 1. 505 
0. 785 °. . 1. oH 1. 036 
0. 009 o. 0.071 9. 000 
1. 88 1. 1. 340 1. 318 
6.51 6. 5.916 5. 906 
0.7 1. Fe 1. 1. 486 1. 493 
0.819 oO. 1.050 1.059 
0. 009 oO. 0. O75 0. 000 
2.015 1. 1. 467 1. 443 
7.097 7: 6. 502 6. 486 
0.8 1. 390 1. 1. 500 1.507 
0. 863 oO. 1. 286 1.094 
0. 000 oO. 0.078 0, 000 
2.154 2. 1. 592 1. 568 
7. 866 7 7.391 7-381 

1. 1. 

oO. 1. 

°. oO. 

2. 1. 

8. 8. 

1. 1. 

. 1. 
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TABLE 5 (Continued) 


- ete x= 1.8 ; 
eae) nee eT PEI Oa.) ees taegs ede a 
o° | 22°30" | 45° | 67°30" | 90° |112°30'| 135° | 157°30" | 180° _ 
| 
0.0 1.844 1- 853 1- 881 1-922 1.971 2.021 2- 065 2-096 2- 108 
0. 099 0. 100 O: 101 O- 103 0. 106 oO. 109 o- 411 O- 113 O- 113 
0. 000 0. 027 0-049 0-064 0. 069 0. 063 0- 048 0: 025 0- 000 
0. 234 0. 223 0-194 0-155 0.117 0. 087 0- 067 0-05 0-052 
1.421 1. 083 0-984 o- 855 0. 705 0. 573 0: 465 0: 40) 0-391 
0.1 1.751 1-.759 1-784 1. 821 1. 864 1.907 1.94 1-971 1-980 
0. 395 0. 310 O: 324 O- 347 0. 378 0. 411 O- 43 0- 455 0. 462 
0. 000 0. 037 0: 069 0: 090 0. 098 0. 090 0. 068 0: 037 0- 000 
0. 414 0. 401 o- 366 O- 315 0. 261 0. 215 0- 180 o- 160 0- 153 
1.773 1.746 1-643 1-513 1. 368 1.229 1.099 1-021 0-999 
0. 2 1.6 1.674 1-697 1-731 1.772 1,812 1- 845 1. 869 1.878 
0. 43 0-445 0: 465 0: 495 9. 533 0. 575 0-612 0- 636 0- 643 
0. 000 0-045 0- 083 o- 109 0.118 0.110 0- 084 0: 045 0- 000 
0. 610 0. 596 0-556 0-496 0. 429 0. 368 O- 323 0: 29 0-285 
2. 457 2-427 2-326 2-191 2.041 1.915 1. 8o2 1-72 1-696 
0. 3 1. 598 1-605 1-626 1-658 1.697 1.736 1.767 1. 788 1-796 
0. 524 0. 532 0-555 0-591 0. 634 0. 679 0.721 o- 748 0-756 
0. 000 0-050 0-094 o- 23 0.135 o 126 0-097 0-053 0-000 
0. 799 0. 784 0-742 o- 67 0. 603 0. 531 Q- 477 0- 445 O- 431 
3. 087 3-058 2-967 2-843 2.702 2. 582 2-491 2-433 2-398 
0.4 1.544 1-551 1-571 1-600 1.635 1.671 1.700 1.719 1.727 
o. 587 0. 596 0-622 o- 661 0.707 0.754 0- 796 0- 825 0-834 
0. 000 0.056 0- 103 0-136 oO. 149 0. 139 0. 108 0- 059 0- 0Go 
0. 979 0. 964 0-921 0. 856 0. 77 0. 699 0. 638 0. 602 0. 586 
3. 687 3- 661 3-578 3- 469 3- 339 3. 224 3-150 3-110 3- 080 
0.5 1. 492 1.498 1.516 1.544 1.579 1.616 1.646 1.665 1.674 
0. 632 0. 642 0. 669 0.711 0. 760 o. 810 0. 852 0. 881 0. 890 
0. 000 0. 060 0. 112 0. 147 0. 161 0.151 0. 117 0. 064 0. 000 
1. 148 1, 133 1.091 1.027 0. 948 o. 866 0. 799 0. 759 0. 740 
4.213 4.193 4.124 4-034 3-929 3. 837 3. 780 3-761 3- 738 
0. 6 1. 469 1. 404 1. 487 1. 509 1. 538 1.570 1. 598 1.617 1. 626 
0. 676 0. 685 0. 712 0. 753 0. 801 0. 850 0. 892 0. 920 0. 928 
0. 000 0. 064 0.119 0. 157 0. 172 0. 161 0. 125 0. 068 0. 000 
1. 305 1. 290 1.248 1. 182 1. 102 1.019 0. 949 0. 907 o. 887 
4. 762 4. 742 4. 669 4-579 4.470 4-377 4. 322 4-314 4. 289 
0.7 1. 48 1. 489 1. 498 1.512 1. 532 1. 556 1. 580 1.597 1. 60. 
oO. 43h 0. 737 0. 763 0. 803 oO. ag 0. 896 0. 935 0. 962 oO. 968 
0. 000 0. 067 0. 125 0. 164 0. 180 0. 169 O. 131 0. 072 0. 000 
1.459 1. 443 1. 400 1. 334 1. 253 1.170 1. 099 1.054 1. 032 
5.448 5.428 5.358 5. 267 5.160 5.078 5.028 5.020 4.974 
0.8 1. 527 1. 529 1. 533 1. 542 1. 557 1.576 1.596 1.611 1.617 
0. 788 0.797 o. 822 0. 860 0. 904 0. 949 0. 987 1.013 1.019 
0. 000 0. 070 0. 130 0.171 0. 188 0. 176 0. 137 0. 075 0. 000 
1. 627 1.611 1. 566 1.496 1.412 1. 326 1. 254 1. 208 1, 184 
6. 386 6. 369 6. 307 6. 230 6. 166 6. 128 6. 113 6. 107 6.051 
0.9 1. 589 1. 589 1. 590 1.595 1. 604 1. 617 1. 633 1. 644 1. 651 
0. 852 0. 861 0. 885 0. 92 0. 967 1.011 1.049 1.074 1.081 
Oo. 000 0, 072 0. 135 0. 17 0. 195 0. 183 0. 14 oO. ae 0, 000 
1.817 1. 800 1.753 ae 1. 599 1. 513 1.43 1. 387 1.361 
7- 825 7. 820 7-799 7-78 7-779 7: 75° 7- 690 7- 646 7- 587 
1.0 1. 676 1. 675 1. 673 1. 672 1. 673 1. 678 1. 686 1, 693 1, 699 
0. 929 0. 937 0. 962 0. 998 1.040 1. 082 1.117 1.140 1.14 
0. 000 0.075 0. 140 0. 186 0. 205 0. 192 0. 150 0. 082 0. 000 
2. 069 2. 052 2. 002 1.92 1. 836 1.741 1. 658 1. 601 1.574 
10. 504 10. 497 10. 455 10. 37 10, 252 10. 095 9. 923 9. 800 9. 737 
F 1.958 1.960 1.966 1.974 1.981 1.985 1. 986 1.985 1.984 
F, °. ber 0. 662 0. 676 0. 698 0.723 0. 746 0. 764 .775 0.777 


or 


TABLE 5 Continued) 
x = 2.0 . L179 


or | 22°30" | 45° | 67°30" | 90° |112°30"| 135° | 157°30" | 180° 


1. 871 1. 880 1. 907 1.947 1.995 2-045 2. 089 2.119 2. 131 
0. 000 0. 000 ©. 900 0. 000 0, 000 0. 000 0. 000 0. 000 0. 200 
0. C00 0. 030 0.055 0. 072 0. 077 0. 070 0. 053 0. 028 0. C00 
0. 187 0.177 0. 153 0, 120 0, 089 0. 065 0. 049 0. 040 0. 037 
0. 928 0, 893 0. 810 0. 688 0. 561 O- 442 0. 356 0. 308 0. 289 
1. 855 1. 864 1. 889 1. 926 1.969 2-013 2. 052 2. 080 2. 090 
0. 047 0. 050 0. 960 0. 078 0. 10 O. 127 oO. 146 0. 158 o. 161 
0. 000 0. 038 ©. 070 0. 091 0. 09 0. 089 0. 067 0. 036 0. C00 
0. 217 0. 208 0. 185 0. 153 0.121 0. 095 0.077 0. 066 0. 062 
1.049 1,024 0. 948 0. 844 0.731 0. 616 0. §27 oO. 476 0. 453 
1.793 1. 801 1. 824 1.859 1. 899 1.939 1.976 2. 001 2.011 
0. 201 0. 207 0. 225 ©. 254 0. 294 0. 333 0. 363 o. 382 0. 387 
0. 000 0. 044 0. 081 0. 106 0.114 0. 104 0. 079 0. 043 0. 000 
0. 332 ©. 322 ©. 294 0. 256 0. 215 0. 179 O. 152 0. age o. 128 
1.476 1.449 1.377 1. 278 1,172 1.061 0. 952 0. 886 0. 855 
1.730 1. 738 1. 760 1. 793 1, 832 1.869 1.991 1. 923 1. 933 
0. 323 0. 330 9. 352 QO. 385 0. 429 0. 476 0.514 0. 537 O. 542 
0. C00 0, 049 0. 090 0.11 o. 128 o 118 0. 090 0. 049 0. 000 
0. 464 0. 453 0. 423 0. 377 O. 32 o. 282 0. 247 0. 225 0. 215 
1.947 1,922 1. 850 1.754 1. 64 1.549 1.442 1. 374 1. 332 
1. 675 1. 682 1.701 1.731 1.767 1. 802 1. 831 1. 852 1. 862 
0. 417 0. 425 ©. 450 0. 486 0. 532 0. 581 0. 623 0. 650 0. 655 
0. C00 0. 053 0.999 0. 130 0. 141 O- 131 0. 102 0.055 0. 000 
0. 603 0. 592 ©. 560 0. 510 0. 452 0. 399 0. 359 0. 334 0. 320 
2. 434 2. 412 2. 343 2.249 2. 138 2. 049 1. 964 1. 908 1. 863 
1. 618 1. 624 1. 643 1. 673 1.709 1, 744 1.772 1.791 1. 801 
0. 488 0. 498 0. 524 0. 565 0. 613 0. 664 Oo. 708 0. 737 0. 742 
©. 900 0. 057 0. 106 0. 140 0. 153 0.14 0.110 0. 060 0. 000 
0. 746 0. 734 0.701 0. 650 0. 588 0. 52 0. 484 0. 457 0. 441 
2. 903 2. 885 2. 829 2.749 2. 654 2. 580 2. §26 2. 489 2. 442 
1. 578 1. 583 1.597 1.621 1. 652 1. 685 1.712 1. 730 1-740 
9. 549 0. 559 ©. 586 0. 628 0. 677 0. 727 0.771 o. 801 0: 807 
0. 000 0. 061 0. 113 0. 150 0. 164 0. 153 o. 118 0. 065 O- 000 
0. 886 0. 874 0. 842 0. 791 0.729 0. 666 0. 619 0. 592 0-575 
3. 385 3. 365 3-313 3. 238 3-153 3.085 3- 061 3.053 3-020 
1. 582 1.585 1 1. 608 1. 628 1.652 1. 67 1. 689 1- 696 
o tiG 0. 625 ° Ae 0. 692 0. 740 0. 788 0. 828 0. 856 o- 861 
0. 000 0. 064 0.119 0. 158 0. 173 0. 162 2.125 0. 069 0- 000 
1.032 1,020 0. 988 0. 937 0.876 |! 0.813 0. 763 0. 735 0. 716 
4.013 3.993 3. 942 3. 869 3-785 3.718 3. 691 3. 689 3. 640 
1.622 1. 623 1. 626 1. 633 1. 646 1. 663 1. 680 1. 693 1-698 
0. 691 0. 700 0. 726 0. 765 o. 811 0. 856 0. 896 0. 923 O- 927 
0. 000 0. 067 0. 124 0. 164 o. 180 0. 169 0. 132 0. 072 0- 000 
1. 20t 1. 189 1.156 1.104 1.042 0.979 0. 927 o. 895 0- 874 
4 952 4.937 4.890 | 4.839 4.798 4. 765 4.744 4.737 4: 665 
1. 695 1. 694 1. 694 1 oe 1. 701 1.710 1.722 1.731 1.737 
© 773 0. 783 0. 809 o. 84 0. 894 0. 940 0. 97 1. 005 Lol 
0. 000 0. 070 ©. 130 0. 172 0. 189 0.177 0. 13 0. 076 0- 000 
1. 418 1. 406 1. 372 1. 320 1. 257 1,191 1.135 1.098 1-073 
6. 703 6. 698 6. 677 6. 644 6.599 6. 531 6. 462 6. 420 6- 337 
803 1. 801 1. 796 1.789 1. 784 1, 784 1. 787 1.790 1-796 
874 0. 883 °. fie 0. 948 0. 993 1.036 1.073 1.097 1- 103 
0. 000 0. 073 0. 137 o. 181 0. 199 0. 188 0. 146 0. 081 O- 000 
1.748 1.735 1. 698 1. 639 1. 567 1. 490 1.421 1. 37 1-347 
10. 105 10, o80 10. 906 9. 883 9.719 9. 524 9. 334 9g. 19 9-11 
2. 081 2.127 2131 2. 133 2- 133 
0. 572 0. 651 0. 692 0. 705 0- 706 


gor | 12°30" | 135° | 157930" | 180° 

0.0 1, 867 1. 876 1,901 1.940 1. 989 2. 040 2. 085 2.117 2.129 
0. 000 0, 000 0. 000 0, 000 0, 000 0, 000 0, 000 0. 000 0. 000 

0. 000 0. 037 0, 068 0. 089 0. 095 0. 087 0. 065 0. 035 0. 000 

0. 194 0. 185 0. 160 0, 126 0. 093 0. 068 0, 051 0, 042 0. 039 

0. 961 ©. 926 0. 837 0. 713 ©. 579 0. 460 © 373 0. 321 0. 306 

0.1 1. 868 1.877 1. 904 1.944 1.992 2. 040 2. 083 2.112 2. 123 
—0.011 | —0.011 | —0.010 | —o,010 | —0,007 | —0.003 0, 002 0. 005 0. 007 

0. 000 0. 046 0. 085 0. 110 0. 117 ©. 106 ©. 080 0. 042 0. 000 

0, 192 0. 183 0.159 0, 126 0. 094 0.070 0, 053 0. 044 0.041 

0 950 ©. 920 0, 834 0. 720 0. 589 ©, 470 0, 384 0. 333 0. 316 

0.2 1. 861 1, 869 1. 893 1.927 1. 966 2. 007 2. 043 2. 068 2.078 
0. 012 0. 016 0, 031 0. 059 0, 098 0. 135 0. 165 0. 183 0. 188 

0. 000 0, 04 0,091 0. 118 0. 126 0.115 0. 087 0. 047 0. 000 

0. 205 0.19 0. 178 0. 153 0, 127 0. 104 0, 087 0. 077 0. 073 

1,001 0. 979 0.919 0. 849 0.759 0. 666 0, 589 ©. 539 0. 523 

0.3 1. 822 1, 82 1, 849 1, 878 1.913 1.951 1,984 2. 008 2.018 
0. 130 0. 13 0. 161 0, 200 0. 249 0. 296 ©. 333 0. 355 0. 360 

0. 000 0. 052 0. 097 0. 127 0. 136 0. 12 0, 095 0. 051 0. 000 

0. 278 0. 271 0. 252 0. 224 0.19 0. 16 0. 146 0. 132 0. 126 

1.275 1.257 1, 209 1,152 1, 07. 0. 998 ©. 920 0. 866 0. 843 

0. 4 1.776 abe 1, 803 1. 833 1, 866 1. 899 1,927 1.948 1.957 
0. 240 0. 24 0. 273 0. 311 0. 361 0. 414 0. 455 0. 481 0. 486 

0, 009 0. 055 0. 10 0.135 0. 146 0. 134 0, 102 0. 056 0. 000 

0. 367 0. 360 0. 33 0. 305 0. 271 0. 240 0,215 0. 199 0. 192 

1, 605 1, 588 1,542 1, 486 1, 416 1,349 1,281 1,232 1.205 

0.5 1.728 1. 733 1.751 1.779 1.812 1. 844 1,872 1.892 1. 902 
0. 326 ©. 336 O. 363 0. 404 0.456 0. 510 0. 554 0. 582 0. 587 

0. cOd 0. 058 0. 108 0. 142 0.155 0. 143 0. 110 0. 0$9 0. 000 

0. 5 0. 450 0. 42) 0. 395 0. 359 3. 326 0. 309 0. 283 0. 274 

1.924 1. 909 1, 871 1. 824 1.772 1.735 1. 699 1. 666 1. 639 

0.6 1.707 1.710 1.721 1.740 1.766 1.793 1,816 1. 833 1, 842 
0. 406 0. 416 0. 443 o. ie °. the 0. 7 0. 629 0. 658 0. 663 

0. 000 0. 061 0. 113 0. 149 0. 163 0.151 O. 116 0. 06. ©, 000 

0. 553 0.545 0. 524 0. 492 0. 454 0. 420 0. 395 0. 37 0. 368 

2.291 2.275 2. 236 2. 193 2. 141 2, 122 2. 114 2. 100 2.079 

0.7 1,727 1.728 1.734 1.744 1.759 1.777 1.793 1. 804 1.810 
0. 485 0. 494 0. 521 0. 562 0. 609 0. 658 0. 701 0. 731 0. 735 

0. 000 0. 063 0.117 0. 154 0. 169 0. 158 0. 122 0. 067 ©. 000 

0. 660 0. 653 0. 632 0. 600 0. 562 0. §27 0. 501 0. 485 0. 474 

2. 852 2, 838 2. 798 2.757 2.707 2. 687 2. 680 2.675 2. 636 

0.8 1.776 1.776 1.777 1.780 1, 788 1. 800 1, 812 1. 820 1. 825 
0. 565 0. 574 0. 602 0. 643 0. 692 0. 741 0. 785 o. 815 0. 820 

0. 000 0. 065 0, 120 0. 15 0.174 0. 163 0. 127 0. 069 0. 000 

0. 796 0. 788 0. 768 0. 736 0. 698 0. 661 0. 63 0. 615 0. 601 

3-797 3. 788 3. 763 3. 730 3. 688 3. 650 3. 62 3. 616 3-559 

0.9 1. 870 1. 868 1. 864 1. 861 1, 859 1. 862 1, 867 1. 871 1.877 
0. 660 0. 670 0. 699 0. 742 0. 793 0. 843 0. 885 0.915 0.920 

0. 000 0. 067 0, 126 0. 166 0. 182 0. 172 O. 133 0. 073 0. 000 

0. 993 0. 986 0. 965 0. 933 0. 893 0. 851 0. 815 0. 793 0. 775 

5.656 5. 640 5.595 5.530 5.439 5.351 5. 282 5.242 5. 180 

1.0 1.972 1.969 1,961 1.950 1.939 1.932 1.928 1. 927 1.931 
0. 765 0. 776 0, 806 0, 850 ©, 900 0. 948 0. 988 1.015 1,021 

0. 000 0, 070 0. 130 0, 173 0,191 0. 180 0. 140 0. 078 0. 000 

1.316 1, 307 1, 283 1.244 1,194 1.140 1,091 1.059 1.036 

9. 9223 8.996 8.915 8. 792 8. 623 8. 439 8. 265 8. 144 8. 052 

F 2.286 2.292 2. 307 2. 32 2.35 2. 373 2. 387 2.3 2. 394 
F, 0. 463 0. 469 0. 486 0.511 o. ae r) oe, 0. 593 0. 228 0. 610 


TABLE 5 (Continued) a 


0.2 


0.3 


0.4 


0.6 


0.7 


0.8 


0.9 


™ 


or | 22°30" 
1. 867 1. 876 
0. 000 0. 900 
0. C99 0. 045 
©. 193 0. 185 
0.975 0. 921 
1. 860 1.877 
—0. 0901 —oO, 001 
©. 000 0. 054 
O. 192 0. 184 
0. 965 0. 917 
1. 869 1. 878 
—o0. 004 —0, 004 
0. 000 0. 056 
0. 188 0. 180 
0.941 0. 890 
1.873 1, 881 
0. 001 0. 093 
0. 090 0. 057 
O. 187 o. 180 
9. 943 °. 898 
1.8 1. 858 
oO. one 0. 07 
0. 009 0,05 
0. 217 0, 213 
1. 057 1,025 
1.818 1. 823 
Oo. 165 O. 173 
O. 000 0. 069 
0. 273 0. 263 
1. 253 1, 222 
1.810 1.813 
Oo. 250 0.259 
0. 000 0. 061 
O- 333 0. 328 
1. 536 1.501 
1. 837 1. 838 
0. 332 0. 341 
0. 000 0.061 
©. 406 O. 402 
1. 963 1. 932 
1. 898 1.897 
0. 422 0. 4332 
0. 000 0. 063 
0. 510 0. 506 
2. 801 2. 766 
2.010 2. 009 
O. §31 0. 542 
0. 000 0. 065 
0. 675 0. 670 
4-451 4-407 
2. 104 2.101 
0. 645 0. 656 
0. 000 oO. 067 
0. 971 0. 965 
7. 828 7. 782 
2. 521 2, 530 
0. 375 0. 380 


x = 2.968 


45° | 67°30’ 
1. 900 1. 937 
0. 000 0. 000 
0. 084 0. 110 
0. 161 0. 130 
0. 852 0. 740 
1. 902 1.939 
—0,001 | —0.001 
0. 100 0. 131 
0. 161 0. 129 
0. 849 0. 737 
1.903 1.942 
—0.004 | —o, 004 
0. 104 0. 135 
0. 157 0. 127 
0. 828 0. 723 
1. 903 1.935 
0. 013 0. 037 
0. 106 O. 137 
0. 161 0. 139 
0. 854 oO. 784 
1, 877 1.905 
0. 102 0. 143 
0, 108 0.141 
0. 209 0, 182 
1.012 0.979 
1. 839 1. 865 
0. 199 + 9.239 
0.119 0. 145 
0.254 0. 234 
1, 209 1. 184 
1, 822 1. 839 
0, 285 O, 324 
0.113 0. 148 
0. 314 0. 295 
1.484 1 451 
1.841 1. 849 
0. 368 0. 409 
0. 114 0.151 
0. 388 O. 39 
1,914 1, 882 
1, 896 1. 896 
0. 461 0. 504 
0.117 0. 154 
0. 49 0. 473 
2. 73 2. 684 
2, 002 1.995 
9. §73 0. 620 
0,121 0. 160 


2,092 2.u7 

0, 690 9. 73 

0, 124 0. 165 
9.949 0. 922 
7. 73° 7. 630 
2.555 2.591 
°. 397 0. 422 


90° | 12°30" | 138° | 157230" | 180° 
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2.035 2.078 
0. 000 0. 000 
0. 109 0, 083 
0. 072 0.054 
0. 485 0. 389 
2. 036 2, 081 
—0.005 | —0.009 
o. 128 0. 097 
0.072 0. 054 
0. 481 0. 386 
2.037 2.078 
0. 004 0. 012 
O. 132 0. 099 
0. 073 0. 057 
0. 494 0. 407 
2.011 2. 047 
oO. 112 0. 143 
0. 135 0. 102 
0. 099 0. 084 
0. 640 0. 569 
1.973 2. 004 
0. 238 0. 273 
0. 139 0. 106 
0. 142 0. 125 
0. 878 0, 803 
1.930 1 961 
0. 340 o- 379 
oO. 144 O- 11lo 
0. 194 © 176 
1. 138 1.081 
1. 886 1.910 
0. 426 0. 469 
0. 149 0. 114 
0. 255 0. 238 
1.418 1.381 
1. 873 1. 888 
0. 511 0. 556 
0.153 o. 118 
0. 329 0.31 
1. 841 1 Boe 
1.908 1.915 
0. 608 0. 655 
0. 158 O. 122 
0. 426 0. 409 
2. 580 2. 539 
1.987 1. 987 
0. 728 °. 774 
0. 165 O. 128 
9. 579 O. 557 
4.095 4.022 
2.054 2. 046 
0. 849 0. 894 
0. 172 0. 134 
0. 853 0. 820 
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TABLE 5 (Continued) [82 


¢ 
3 en ee a we i faye ta z & 
0° | 22°30’ | 45° | 67°30" | g0° | 112°30' | 135° | 157°30' | 180° 
en a ee 
0.0 1. 878 1. 884 1.904 1.935 1.978 2. 026 2.071 2. 104 2.117 
0. 900 0. 000 0. 000 0. 000 0, 000 0. Ooo 0. 000 0. 000 0. 000 
o. 900 0. 058 0. 108 O. 144 0, 158 oO. 148 0. 11 0. 062 0. 000 
oO. 174 o. 168 0, 150 O- 125 ©. 099 0. O75 0. 05 0. 048 0. 045 
0. 875 0. 858 0.799 0-714 0. 609 0. 504 0. 408 0. 361 0. 338 
0.1 1.879 1. 886 1.906 1. 938 1.980 2. 028 2.072 2. 105 2.118 
0. Olt 0. O11 0, 013 0. 014 0, 012 0. 008 0. 003 ~0, 003 —0. 006 
0. 000 0. 065 oO. 122 O- 162 0. 177 0. 166 0. 128 0. 06 0. 000 
0.174 o. 168 eo. 150 oO. 126 ©, 099 0. 076 0.059 0. 04 0.045 
o. 870 o. 856 o. 801 0. 720 0, 616 0. 507 0. 407 0. 356 0. 332 
0.2 1. 882 1. 889 1.908 1.940 1,982 2. 030 2.076 2. 108 2.120 
0. 019 0. 019 0, 021 0. 021 0, 018 0. 009 —~0. 003 —~0. 012 —~—0. 017 
0. COO 0. 066 0, 123 O. 162 0. 176 0. 163 0. 124 0. 067 0. 000 
0. 172 0. 166 0. 149 0. 125 0, 098 0.075 0.057 0. 047 0. 044 
o. 867 0. 853 0. 800 0-717 0. 612 0. 501 0. 401 0. 351 0. 329 
0.3 1. 879 1. 887 1.909 1.944 1, 987 2.030 2. 068 2.095 2. 104 
0. 022 0. 022 0, 024 0. 022 0,019 0. 02 0. 037 0. 052 0. 054 
Oo. 000 0. 065 0, 120 O. 157 0. 170 0. 156 0.119 0. 064 0. 000 
o. 169 0. 163 0. 147 O- 123 9. 097 0.077 0.065 0.057 0. 055 
o. 858 0. 843 0. 794 0. 712 0, 609 0. 516 0. 444 0. 413 0. 398 
0.4 1. 882 1. 888 1. 907 1-937 1,972 2. 009 2.043 2. 067 2.076 
0. 022 0. 023 0, 027 0. 042 0.077 0. 116 0. 149 0. 170 0. 174 
0. 000 0. 063 0,117 O- 153 0, 166. 0. 153 0. 117 0. 064 0. 000 
0. 165 0.159 0. 145 O. 127 0.113 0. 101 0. 090 0. 082 0. 079 
0. 828 0. 815 0.771 0.721 0, 685 0. 646 0. 596 0. 568 0. $52 
0.5 1. 898 1.901 1.909 1.922 1.944 1.974 2.005 2.029 2. 038 
2.046 0.053 0.077 0.118 0, 167 0.213 0.251 0. 275 0. 280 
0. 000 0. 062 0. 116 0. 152 0, 165 0. 152 0.117 0. 064 0. 000 
o. 173 0. 170 0. 163 0. 154 0.144 0. 132 0. 121 0.133 2. 110 
0. 902 0. 896 0. 873 0. 855 0. 840 o. 811 0. 779 0. 749 0. 735 
0.6 1. 923 1. 923 1. 926 1.931 1.942 1. 958 1.978 1.994 2.001 
0.121 0.131 0. 159 0, 201 0. 253 0. 303 0. 345 0. 372 0. 377 
0. 000 0. 062 0. 115 0.151 0. 164 0. 152 0.117 0. 064 0. 000 
0. 209 0. 207 0. 200 0. 191 0. 181 0. 169 0. 158 0. 150 0. 146 
1. 134 1.131 1, 106 1. 081 1.057 1.020 0.977 0.957 0. 938 
0.7 1.972 1.971 1.969 1.969 1.971 1.978 1. 988 1.998 2.001 
0. 206 0. 216 0. 244 0. 288 0. 341 0. 395 0. 440 0. 470 0. 476 
0. 000 0. 062 0,114 0. 150 0. 164 0. 152 0.117 0. 065 0. 000 
0. 260 0. 257 oO. 243 0. 238 oO. 226 0. 214 0. 203 0. 195 0. 191 
1. 532 1. 526 1.4 1. 440 1. 399 1. 350 1. 304 1. 282 1.255 
0.8 2. 068 2. 066 2. 060 2.053 2. 048 2. O45 2. 046 2. 050 2.054 
0. 300 0. 311 0. 342 0. 389 0. 445 0. 502 0. 550 0. 582 0. 589 
0. 000 0. 062 0. 116 0. 153 0. 167 0. 155 0. 120 0. 066 0. 000 
O. 331 0. 328 0, 319 0. 306 0. 292 0. 279 0. 26 0. 258 oO. 252 
2.250 2. 239 2. 181 2. 108 2. 038 1.968 1.90 1. 878 1. 845 
0.9 2. 165 2. 162 2.155 2. 145 2. 134 2. 126 2. 120 2.117 2.121 
0. 403 0. 415 0. 449 0. 500 0. 560 0. 620 0. 670 0. 704 0. 712 
0. 000 0. 063 0.117 0.155 0. 170 0. 160 0. 124 0. 068 0. 000 
0. 448 0. 445 0. 435 0, 420 9. 403 0. 385 0. 371 0. 360 0. 351 
3. 667 3.651 3. 581 3. 482 3. 380 3-277 3- 193 3- 145 3- 103 
1.0 2.220 2.217 2. 208 2. 196 2. 182 2. 16 2.159 2.153 2.154 
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TABLE 5 (Concluded) 
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a half cone angle of 209° when x = 29.8 all functions when € 2 0.05 are close 

to their values in the corresponding conic flow. The layer of the large values 
of entropy functions in this case is “compressed” directly to the surface of 
the body and consequently the values of all the functions, except of the pres- 
sure, at the point € = O differ sharply from their values at adjoining points. 
Depending on the variations in the functions with coordinate x we note the 
phenomenon of flow reexpansion. It is most clearly seen in the examples for 
functions p and p. 


Figure 13 shows the variation in the slope of the tangent to the shock: 
wave F, as a function of the coordinate x. Curves 1, 2, 4 correspond to varia- 


tions shown in tables 1, 2, 4 and are obtained in the calculations which con- 
sider the equilibrium chemical reactions. We observe the unique behavior of 
Ye in the region where the shock wave interacts with the rarefaction wave 
formed during the flow past a region with a sharp variation in curvature. The 
broken line in figure 13 shows the limiting values of i Table 4 shows the 


results of the calculations for the flow around the body consisting of a bow 
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Figure 13. Variation in the slope of the shock wave 
as a function of coordinate x: broken line shows the 
limiting values; numbers at the curves coincide with 
the numeration of the tables for the respective 
variations. 
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cone with a half-angle of 40° connected to a cylinder. The calculations are 
carried out for M, = 20 taking into account the equilibrium chemical reactions 


and also neglecting them (k = 1.4). By comparing the results of the tables we 
can see that in the region with an intense expansion of the flow the most 
significant differences are observed in the density as well as in the pressure. 


Figures 14-19 present some graphs for gasdynamic and thermodynamic func- 
tions obtained in calculating the three-dimensional flow around a body repre- 
sented in figure 14. The calculations were carried out taking into account 
equilibrium chemical reactions with a Mach number of the unperturbed flow equal 
to M, = 20 and angles of attack a = 0°, 5°, 10°. The graphs of figures 14-16 


show the variation in the functions with the coordinate x. The vertical line 
on the axis of the abscissas designates the point where the generatrix of [65 
the transient region is connected to the basic cone (the connecting point with 
the bow cone has a coordinate x = 1). The curves corresponding to the coordinate 
€ = O are drawn with a solid line while the curves corresponding to the coordi- 
nate € = 1 are drawn by a broken line. A very large variation in all functions 
takes place in the region from x = 1 to x = 2 particularly on the surface of the 
body (€ = 0). Directly behind the shock wave (€ = 1) the variations are also 
quite substantial but more uniform. On the surface of the body when x > 3 the 
functions are almost independent of the coordinate x. Behind the shock wave 
this phenomenon is observed much farther along the flow when x > 15. An in- 
teresting feature associated with the behavior of the function v is the slight 
increase in its value on the shock wave when x > 1. We should also note the 
sharply defined maximum concentration of the nitrogen oxide in the region of 

the sharply expanded flow. In the plane # = 0° we observe a substantial re- 
expansion of the flow (fig. 15). 


Figure 17 shows the functions p and w as they vary with the coordinate ?. 
Figures 18 and 19 show the variation in gasdynamic and thermodynamic functions 
depending on the value of the coordinate § for different values of x. These 
graphs clearly show the evolution of the entropy layer. 


Tables 5 and 6 present some calculation results for three-dimensional flow 
around the body consisting of a bow cone with a half-angle of 46.9° and of a /68 
cylinder. The connection point corresponds to the coordinate x = 1.925. The 
angle of attack of the body is @ = 5°. The Mach number of the unperturbed flow 
is M, = 20. The table presents data on the gasdynamic functions for nine 
values of the coordinate x, eleven values of the coordinate § and nine values 
of the coordinate % Table 6 presents the air composition, temperature and 
coordinate of the body surface r = G for these same sections when —€ = 0, The 
number k represents the ratio of the enthalpy to the internal energy 


In table 6 the value k is given behind the shock wave in all cases (€ = 1). In 
the case of a gas with constant specific heats k = c,/cy we note that the 
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Figure 14. Variation in velocity components as a 
function of coordinate x: solid lines are for body 
surface; broken lines are for shock wave surface. 
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Figure 15. Variation in pressure and temperature as a 
function of coordinate x: solid lines are for the body 
surface; broken lines are for the shock wave surface, 
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Figure 16. Variation in the concentration of 
nitrogen oxide as a function of coordinate x: 
solid lines are for the body surface; broken 
lines are for the shock wave surface. 


quantity k - 1 changes by a factor of two. Therefore, the calculation of such 
flows with some constant "effective" k leads to substantial errors. 


In conclusion we note that all calculations carried out in this section 
utilize the coordinates x, §, #3, where 


B =F 0) + U -OG, HF, 
0<@<1. 


The computed values of the functions before they were printed out were [86 


interpolated over equidistant values = oe. All tables and graphs with the 


exception of table 5 present precisely these values of the functions. Table 
5 shows the values of the functions from the computation points with equidis- 


tant values e. In the calculations it was found that in the given case 
(x, #) # 1 when 1.4 < x < 2.4. The corresponding values of % are shown in 
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Figure 17. Variation in pressure and circumferential velocity 
component as a function of coordinate #: solid line is for the 
body surface; broken line is for the shock wave surface. 
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Figure 18. Variation in axial velocity 
component as a function of coordinate §&. 
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Figure 19. Variation in concentration of molecular oxygen 
and atomic nitrogen as a function of coordinate &. 
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0. 316 
0. 540 
0. 126 
0, O10 


1. 187 
1. 069 


5797 
0. 000 


0. 318 
0. 549 
0.115 
0. 010 


1. 189 


1.272 


5364 


0. 000 
0. 324 
0. 576 
0. 082 
0, OW 


1.199 
1, 432 


4772 

0.001 
0. 331 
0. 615 
0. 036 
0.010 
1. 204 
1.527 


4060 
OQ. 002 
0. 331 
0. 639 
0. 007 
0. 012 
1. 204 
1. §60 


3901 

0. 004 
0. 329 
0. 642 
0. 004 
0, 013 
1,212 
1. 562 


TABLE 6 


5563 

0. 009 
0-319 
o- 560 
O- 192 
o-ol1 
1-192 
1-069 


5541 
0- 080 


O- 321 
o- 569 
0: 091 
0-olo 


1-194 
1-272 


5156 
0-001 
O- 327 
0: §96 
o- 058 
0- olo 
1- 202 
1+ 432 


4446 

0.001 
. 331 
0. 631 
0. 017 
0.012 
1. 203 
1. 527 
3614 

0.010 
0. 314 
0. 648 
0. oot 
O. 018 


1. 206 
1. 560 


3488 
0.014 


0. 308 
0. 650 
0. OO1 
0. 019 
1.216 
1. 562 


oe. 


% 


5162 

0.001 
O. 325 
0. 609 
0. 042 
0. 015 
1. 202 
1.069 


4985 
0. 001 


0. 326 
0. 617 
0. 033 
0.015 
1. 203 
1.272 


4421 
0. 003 


0. 325 
0. 636 
0.012 
0. 017 
1. 204 
1. 432 


3511 
0. 023 


0. 287 
0. 656 
0. OO 
0. 025 
1,205 
1.527 


01 
ecu 
0.219 
0. 682 
0. 000 
0, 026 


1.215 
1. 560 


2915 

0. 077 
0. 199 
0. 691 
0. 000 
0. 025 


1,229 
1. 562 


5001 

0. 002 
0. 325 
0. 619 
0. 030 
0. 016 


1. 203 
1. 069 


4814 

0. 002 
O. 325 
0. 626 
0. 022 
0.017 


1. 203 
1, 272 


4192 
0. 006 


o. 318 
0. 641 
0. 005 
0. 021 
1. 203 
1. 432 


3366 
0. 037 
0. 263 
0. 664 
0. 000 
0. 028 
1, 207 
1.527 
291 

0. 080 
0. 192 
0. 693 
0. 000 
0. 026 


1,218 
1. 560 


2814 

0. 096 
0. 167 
0. 703 
0, 000 
0, 025 
1,232 
1. $02 


4937 
0. 002 


0. 325 
0. 622 
0. 026 
0.017 
1. 203 


1.069 


4744 
0. 002 


0. 324 
0. 629 
0. 018 
o. 018 


1. 204 
1.272 


111 
Soak 
0. 315 
0. 643 
0. 004 
0, 022 
1. 203 
1. 432 


3315 

0. 042 
0.253 
0. 668 
0. 000 
0. 029 
1, 208 
1.527 
2867 

0. 091 
0.175 


0. 699 
0. 000 


0. 026 


1,219 
1. 560 


2789 
oO. 100 


oO. 161 
0. 706 
6. 000 
0. 025 
1.234 
1. 562 
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0° | 22°30’ | 45° 1 67°30’ | 90° 12°30’ | 135° | 157°30" | 180° 


\ 


| 
3985 3928 3770 3529 3280 3073 2916 2815 2765 
0. 003 0. 003 0. 005 0.012 0. 028 0, 052 0. 078 0. 097 0. 107 
0. 330 0. 329 0. 325 0.311 0. 239 0.197 0. 166 0. 148 
0. 640 0. 641 0. 644 0. 649 0. 675 0. 691 0. 704 0. 710 
0. 006 0. 005 0. 003 0. 001 oO. 000 0. 000 0. 000 0. 000 


0. 013 0. 013 0. O15 0.018 0. 025 0. 025 0. 025 0. 025 
1.237 1.237 1.240 1.243 1,248 1, 253 1.259 1. 262 1.265 
1. 562 1. 562 1. 562 1. 562 1. 562 1. 562 1. §62 1. 562 1. 562 
3917 = 3787 3533 3260 3081 2962 286 2768 

0. 004 0. 004 0. 005 0. 012 0, 052 0. 069 0. 086 0. 109 


0. 239 0. 211 0. 183 0. 146 
0. 675 0. 686 0. 697 0.711 
0. 000 0. 000 0. 000 0. 000 
0, 025 0. 025 0. 025 0.025 


1,289 1.294 1.298 1. 301 
1. 562 1. 562 1. 562 1. 562 


0. 328 0. 328 0. 325 0. 311 
0. 642 0. 642 0. 644 0. 649 
0. 004 0. 004 0. 003 0. 001 
0.014 0. 014 0.015 0.019 


1.273 1.275 1.276 1,280 
1. §62 1. 562 1. 562 1. 562 


3099 2972 2898 2841 
0. 050 0. 069 0. 081 0.093 


0, 243 0.211 0. 192 0.172 
0. 673 0. 685 0. 693 0. 701 
0, 000 0. 000 0. 000 0. 000 
0.025 0. 025 0. 025 0. 025 


1, 32 1. 332 1. 33 1. 335 
1. ae 1. 562 1. a3 1. aa 


3931 3859 3726 3507 
0. 003 0. 004 0. 006 0. 013 0. 029 


0. 330 0. 328 0. 323 0.309 «| =—(0. 280 
0. 641 0. 643 0. 645 0. 650 0. 660 
0. 005 0. 004 ©. 002 0. OO1 0. 000 
0. 013 0. 014 0. O15 0. 019 0.023 


1.319 1.319 1.321 1. 32 1, 32 
1. 562 1. 562 1. 562 1. a 1, oe 


3633 3598 3506 3473 3271 3147 3036 292 2930 

0. 007 0, 008 0. 012 0. 012 0. 027 0. 041 0.059 0. 081 0. 080 
O. 321 0. 319 9. 312 O, 312 0. 284 0. 259 0. 228 0. 192 0. 193 
0. 646 0. 647 0. 649 0. 650 0. 659 0. 668 0. 679 0. 693 0. 692 
0. 002 0. 002 0. 001 0. 001 0, 000 0, 000 0. 000 0. 000 0. 000 
0. 016 0. 016 0. 018 0. 018 0. 022 0. 024 0. 025 0. 026 0. 026 


1, 36 1, 366 1, 367 1. 368 
1, He 1. es 1. ah 1. 562 


1.361 1. 361 1. 362 1.36 1. 36 
1. 562 1. 562 1. 562 1. ae een 


gor | 112°30’ | 135° | 157°30' | 


0. 826 0. 818 o. 811 | 0. 807 
0. 864 o. 860 0. 856 0. 853 
0. 787 


0.841 


table 7. By using this table we can go from the coordinate & to the coordinate 


& by means of the equation & = € when x < 1.4 and x > 2.4 and by means of the 
equation 


2% 
E= = = hen 1.4 2.4. 
Vor+44—o)e +0 7 as 


ll. Remarks on the Kopal Tables 


The Kopal tables consist of three volumes. The first volume presents the 
results for the axisymmetric flow around cones while the second and third pre- 
sent the corrections for the three-dimensional flow of first and second order, 
respectively. We should like to point out first that it is difficult to use 
these tables. Indeed, to find values of gasdynamic functions at some point in 
the flow it is necessary to select from the three volumes sixteen corresponding 
auxiliary coefficients and then carry out the calculations by using the Stone 
equations. Computation of an important characteristic of flow such as the posi- 
tion of the shock wave is associated with rather extensive calculations. Further- 
more, it is not always possible to carry out these calculations at any point 
of the flow since the coefficients were not determined for the entire region of 
the flow. This, as we can easily see, is associated with the linearization ac- 
cording to the Stone method. 


The corrections for the second approximation are presented for a narrow 
range of Mach numbers and half cone angles. 


Furthermore, even for small angles of attack there is no basis to assume 
that the Kopal tables have sufficient accuracy since the Stone method does not 
take into account the singular behavior of the entropy function, Finally, there 
is a systematic error in the computation of the tables which has been pointed 
out in the work of A. Ferri (ref. 21). 


Table 8 presents the doubled values of the Bernoulli integral 2T, com- /88 


puted by means of the Kopal tables taking into account the second approximation 


TABLE 8 
Kopal table | 8 aa | eae 
variation | =0° | »=90° | » = 180° 
M wo = 3.0217 15° —_— 6. 176 
eee s° 20° — 6 ons 3 abo 
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Figure 21 


(the accurate value 21, for the assumed dimensionless functions is equal to 6). 


The arguments in the table are the latitude and longitude of the flow spherical 
coordinate system with its origin at the apex of the cone. 


Figure 20 compares the modulus of the velocity vector, pressure and density 
obtained by means of the Kopal tables with the results of our calculations. The 
Kopal results are designated by small circles for M, = 3.022, By = 159 ee 10? 


by crosses for M, = 2.067 = 25°, a = 10° and by triangles for M, = 4.075 
o d foo) , 


By 7 10°, onan Figure 21 shows the pressure coefficients obtained by the 


Stone method, by the method of the present book and those obtained experiment- 
ally (ref. 22). Unfortunately it is not possible to compare the remaining 
functions on the surface of the cone in the flow with the experimental data 


because such experimental data are absent. 
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CHAPTER III. DESCRIPTION OF TABLES FOR FLOW 
AROUND CIRCULAR CONES 


12. Construction of Tables 


The tables contain the field flow near circular cones in a supersonic [89 
gasflow with a constant ratio of specific heats k = 1.4. 


The flow fields are given in the cylindrical system of coordinates x, r, 
3, where the x axis is directed along the axis of the cone, while the angle 3 
is measured from the plane of symmetry. The semiplane 3 = O is situated on 
the windward side (fig. 22). Due to self-similarity of the flow, all the gas- 
dynamic quantities are functions of only — and # where 


es r—G(x, 9) 
F (x, 8) —G(x, 8) * 


Here G(x, %) and F(x, #) are distances from the axis to the surface of the cone 
and to the shock wave. The tables present the values of the axial u, the radial 


B= 189° 


v and the circumferential w components of the velocity vector, pressure p and 
density p as functions of € and 2. Values of these functions are dimensionless 
and are referred to the following quantities: velocity components--to the 
critical velocity of sound c,,, density--to the density of the unperturbed flow 


P, and the pressure to Osea The parameters of the table are as follows: The 


Mach number of the unperturbed flow M,, the half cone angle By and the angle of 
attack a. 


The tables consist of two parts and of two appendices. For convenience 
the first part contains the flow fields near circular cones for the case of 
axisymmetric flows (~ = 0). The second basic part of the tables contains the 
calculation results for flow around circular cones with various angles of attack. 
Appendix 1 contains the values of gasdynamic functions obtained by interpolating 
the results of the second part. Appendix 2 presents the values of aerodynamic 
coefficients computed for all variations contained in the tables. 


Tables of the first part are presented for Mach numbers M, equal to 2, 3, 
4, 5, 6, 7 and angles B, from 5° to 50° in steps of 59. The heading on each 
page shows the Mach number M,, while values of By are shown in the first upper 


line of the table. Values of the coordinate € are presented in the vertical 
column on the left. For a given By four numbers correspond to each value of &: 


u, V, Pp, 9, situated from the top down in the indicated order. The tables also 
give the value of Fy equal to the slope of the shock wave with respect to the 
axis of the cone. 


The second part of the tables presents variations for Mach numbers M, equal 
to 2, 3, 5, 7. The angles Be vary in the tables from 10° to 40° in steps of 


oe while the angles of attack qa vary from 5° to 20° in steps of 5°. [90 
Appendix 1 contains tables for Mach numbers equal to 4 and 6 obtained by quad- 

ratic interpolation. The heading of each page in the second part of the tables 
and in Appendix 1 show the values M,, Bx» a. The values of the angle 2 from 0° 


to 180° in steps of 11°15' are shown in the tables along the horizontal direc- 
tion while the values of & from 0 to 1 in steps of 0.05 are shown along the 
vertical direction. For each pair (&, #) there are five corresponding numbers: 
u, V, W, Pp, P, situated from the top down in the indicated order. At the singu- 
lar point — = 0, # = 180°, two values of each function are presented correspond- 
ing to the limiting transitions — 7 0, 3 = 180° and € = 0, 2 ~ 180°. The right 
group of numbers refers to the limiting transition over 3%. For each value of 


2 in the tables there is a value F, = FEM, equal to the tangent of the angle 
b4 


between the x axis and the generatrix of the shock wave in the given meridian 
plane. 
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Appendix 2 presents the values of aerodynamic coefficient Co, Cy and c, 


in a system of coordinates fixed with respect to the cone 


oo = = \pa0, 
0 
t c 
— 8 Bx (pcos 8 d8, 


Cn n 


i) 


2 
Cn = — 3 cn. 


The moment coefficient Cn is computed relative to the apex of the cone. The 
coefficients a. ec in the flow system of coordinates are determined by [91 
conventional equations of transition and K = Cy/ Cy Values of aerodynamic co- 
efficients are referred to the product of the area of the cones! base and the 


velocity head nG&q. The moment coefficient is referred to the product nG—xq 
where x is the height of the cone. 


In conclusion we present some equations useful in the practical calcula- 
tions when the present tables are utilized. 


Let Pp» Pm be the tabulated values. The ratio of the pressure to the pres- 


sure of the unperturbed flow is expressed by the well-known equation 


Po (gay + a Mb) b 


The ratio of temperatures is given by the equation 


F -- 2 k—4 qyo\ Pr 
Te = He tpi Me) Pp, * 


For assigned values x, €, 8, the distance from the cone axis is determined by 


the equation 


= [teB, + §(F, — te B,)] x. 
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13. Accuracy of the Tables 


The tables are computed by the direct method described in Section 7. 
Constant € in inequality (7.2), which determines the accuracy of the solution 
of the self-similar difference equations, was varied over a wide range from 


1073 to 1076, It was shown that the optimum value of the constant is equal to 
10°? and all tables were computed with this value. With the accepted setting 


of the initial functions, the value € = 10-7? provided for the relative accuracy 
in the solution of the difference equations which was of the order of several 
thousands of one percent. The constant np in the inequality (7.2) was chosen 
equal to 50. 


Accuracy of the solution of the differential equations was controlled by 
various methods. In each version shown in the tables the realization of the 
Bernoulli integral was checked at 24 nodes of the mesh. The system used in the 
calculations is not divergent and the Bernoulli integral is not an algebraic 
result of the difference equations. Therefore the accuracy of realizing the 
Bernoulli integral characterizes the accuracy of the solution of the differen- 
tial equations. In most variations the Bernoulli integral at the nodes, which 


did not adjoin a singularity point, was satisfied with an accuracy of aNo use, per- 
cent. At nodes adjoining a singularity, the accuracy of realizing the Bernoulli 


integral drops and in 54 variations the error is 1072 percent.1 In nine varia- 
tions it does not exceed 7+107> percent. In the variations: M, = 2, By = i505 
Qe 10; Me-= 3, Be = 259, a = 20°; M, = 5, By = 25°, @ = 20°, the error reaches 
1 percent and extends to nodes farther away from the singularity. 


More than 30 percent of the computed versions were selectively checked [92 
to assure that they satisfy the law of mass conservation. For this purpose the 
gasflow rate between the shock wave and the cone through a plane perpendicular 
to the axis of the cone was compared with the gasflow rate in the unperturbed 
flow. The difference between these two flow rates in most checked versions was 
a few hundredths of 1 percent. In certain variations the difference is greater 
but never exceeds 0.1 percent. The constant value of entropy on the body is 
maintained with high accuracy. 


In addition to these integral checks, checks were also made for several 
versions to see that the numeric solution satisfies the differential equations. 
On the average the equations are satisfied within the third decimal place, 
which is in complete agreement with errors obtained in integral checks. 


1 
The latter remark also refers to the seven variations of Appendix 1 specially 


designated below. 
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Control of accuracy for the numerical solution was achieved by comparing 
calculations with different numbers of the mesh points. As examples, tables 9 
and 10 show the results of calculation with different numbers of points along 
the coordinate €. The difference between the functions obtained when AE = 1/20 
and AE = 1/30 constitute several units of the fifth decimal place. 


All checks made indicate that accuracy of the obtained solution is high in 
all variations. We consider that at the points of the mesh which differ from 
the singular point and from those adjoining it, all functions are determined with 
an accuracy to within the fourth or fifth decimal place. At the singular point 
and at the adjoining points, the accuracy in determining all functions except 
pressure drops to three decimal places while in the versions specifically desig- 
nated above it drops even more. 


This result appears remarkable to us if we bear in mind that the difference 
equations were standard and the steps were of constant value up to the singular 
point, while the provision for the asymptotic nature at the singularity point 
was carried out in the most primitive manner. The high quality of the calcula- 
tions in the neighborhood of the singularity point is illustrated by the be- 
havior of the entropy level line (see fig. 2). 


In preparing the table for publication, data obtained were rounded off. 
but smoothing of functions over differences was not performed. 


Variations presented in Appendix 1 were obtained by interpolating over the 
Mach number M, and are less accurate. This remark concerning the accuracy does 


not pertain to the seven variations obtained by calculation and presented in 
Appendix 1 so as not to disrupt the order of the basic tables (M, = 4, By = 35°; 


a= 5°, 10°, 150; Mo = 4, By = 40°, a@ = 2030's; M, = 6, By = 40°, a = 5°, 109; 
Ma = 6, Be = 45°, @ = 2030"). 


In the practical utilization of the tables it is permissible to inter- 
polate all parameters and coordinates. 
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Tables of 


Axisymmetric Flow Around Cones 
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Bx 
ror | 15° | 20° | 25° | 30° | 35° 
1, 1886 1.0374 0. 8647 
©. 5549 0.5989 | 0.6055 
1. 1073 1. 3364 1. 6020 
1, 8109 2.0491 2. 2953 
1, 1986 1.0494 o. 8788 
©. $333 0.5791 | 0.5860 
1. 1063 1. 3352 1. 6006 
1. 8098 2.0478 2. 2939 
1, 2080 1. 0602 0. 8920 
0. 5143 0. 5611 0. 5684 
1, 1036 1. 3323 1. $970 
1. 8067 2. 0446 2. 2902 
1, 2172 1.0708 0. 9045 
0. 4969 0.5446 | 0.5525 
1, 0996 1. 3278 1.5916 
t, 8020 2. 0397 2. 2846 
1, 2259 1.0810 0. 9184 
0. 4809 0. §294 0. 5381 
1,0945 1.3221 1. 584 
1, 7960 2.0335 2.277 
1, 2344 1. 0908 0. 9278 
0, 4660 0. 5153 0. §249 
1, 0885 1.3154 1.5770 
1. 7889 2. 0261 2. 2696 
1, 2426 1. 1003 0. 9387 
0. 4521 0. 5022 0. 5127 
1.0817 1. 3078 1. 5682 
1.7810 2.0177 2. 2606 
1, 2506 1. 1096 0. 9492 
0.4390 | 0.4899 | 09.5015 
1.0744 1 2995 1. 5588 
1.7723 2. 0086 2. 2509 
1.2584 1. 1186 0. 9593 
0. 4267 0. 4784 0. 4910 
1.0564 1. 2906 1. 5487 
1, 7630 1.9988 2. 2405 
1.2661 1.1274 0. 9691 
0. 4150 0. 4674 0. 4812 
1.0580 1. 2812 1. 5382 
1.7530 1.9884 | 2.2296 
1, 2737 1. 1360 0.9787 
0. 4039 0.4571 0. 4720 
1.0491 1. 2714 1. 5272 
1.7425 1.9776 2. 2183 
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° 
oO. 
1 
2 


° 
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023 
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- 4679 
. 1564 


0321 
4260 
4552 
1431 


- 0406 
4194 
4424 
1295 


0490 
4131 
4293 
1157 


- 9574 

4069 
. 4160 
. 1017 


. 0657 
. 4009 
- 4026 
. 0874 


4149 


50° 


M, = 3 


Bx 
se | 10° | 15° | 20° | 25° | 30° | 35° | 40° 
1.9302 1. 8607 1.7656 1. 6468 1. 5056 1. 3439 1. 1640 °. pee 
0, 1689 0. 3281 0. 4731 ©. 5994 0. 7021 0.7759 0. 8154 0. 8136 
3607 0. 474 0. 6401 0. 8544 1.1145 1.4151 1.7507 2. 1170 
1243 1. 367 1, 6851 2. 0422 2. 4076 2. 7580 3. 0802 3. 3696 
9324 1. 8641 1.7700 1. 6522 1.5118 1. 3533 1, 1732 0.9797 
1462 0, 3092 0. 4569 0. 5850 o. 6888 0. 7634 0, 8034 0. 8017 
3601 ° 4744 ° 6398 0. 8539 1.1140 1.4146 1.7500 2.1162 
1229 1, 366 1. 6842 2.0413 2. 4068 2.7571 3. 0793 3. 3686 
1. 9342 1. 8673 1.7743 1.6574 1.5179 1. 3584 1. 1815 0. 9895 
0, 1289 0. 2924 0. 4419 0. 5713 0. 6761 0. 7514 0. 7919 0. 790 
0. 3587 0. 4730 0. 6382 0. 8525 1.1125 1.4129 1.7481 2.113 
1, 1199 1, 3640 1. 6817 2. 0389 2.4045 2.7549 3. 0769 3. 3660 
1.9359 1, 8704 1.778 1, 6624 1. 5240 1. 3654 1, 1896 0. 999° 
0. 1150 0. 2773 0. 427 0. 5583 0. 6640 0. 7399 0. 7809 0. 7799 
0. 3569 0. 4710 0. 6362 0. 8503 1.1101 1. 4102 1.7450 2. 1102 
1.1159 1. 3599 1.6779 2. 0353 2. 4008 2.7511 3. 0730 3. 3618 
1. 9375 1, 8734 1.7825 1. 6674 1. 5298 1. 3723 1. 1976 1, 0082 
0. 1036 0. 2635 0. 4145 0.5459 0. 6523 0. 7289 0. 7704 0. 7698 
0. 3550 0. 46 3 0. 6335 0. 8475 1. 1069 1. 4067 1. 7409 2. 1053 
1.1116 1. 354 1.6728 2.0304 2. 3959 2.7462 3.0679 3. 3563 
1. 9389 1. 876 1. 7864 1. 6722 1. 5356 1. 3790 1.2054 | 1.0172 
0. 0939 0. 250 0. 4019 0. 5340 0. 6411 0. 7183 0. 7603 0. 7602 
0. 3530 0. 4657 0. 6303 0. 8440 1. 1031 1.4023 1.7359 2. 0994 
1.1071 1. 3488 1.6668 2. 0244 2. 3899 2.7401 3. 0616 3- 3496 
1.9402 1. 8791 1. 7903 1.6770 1.5413 1. 3857 1.2130 1.0259 
0. 0857 0. 2390 0. 3899 0. 5226 0. 6302 0. 7080 0. 7506 0. 7511 
0. 3509 0. 4625 0. 6267 0. 8400 1.0985 1. 3972 1. 7301 2. 0926 
1. 1024 1. 3422 1.6599 2.0175 2. 3829 2. 7330 3. 0542 3. 3418 
1.9415 1.8818 1.7941 1. 6818 1. §470 1. 3922 1. 2205 1. 0345 
0. oa 0. 2280 0. 3785 0. 5116 0. 6198 0. 6981 0. 7413 0. 7423 
0. 348 0. 4590 9. 6226 0. 8354 1. 0934 1.3914 1. 7235 2. 0850 
1.0978 1. 3351 1. 6522 2. 0096 2. 3750 2.7249 3- 0459 3+ 3331 
1.9427 1. 8845 1.7979 1. 6865 1. 5526 1. 3987 1.2279 1.0429 
0. 0720 0. 2177 0. 3675 0. 5009 0. 6096 0. 6885 0. 7323 0. 7340 
©. 3468 0. 4554 0. 6182 0. 8303 1.0877 1. 3850 1.7162 2. 0766 
1.0931 1. 3275 1. 6438 2. 0009 2. 3661 2.7159 3. 0367 3+ 3235 
9439 1. 8872 1. 8017 1. 6912 1.5581 1.4051 1.2352 1.0511 
. 0662 0. 2078 0. 3569 0. 4905 0. 5997 0. 6792 0. 7235 0. 7259 
- 3447 0. 4515 0. 6134 0. 8248 1.0815 1. 3780 1. 7082 2. 0675 
0885 1. 3194 1. 6346 1.9914 2. 3565 2. 7061 3. 0266 3.3131 


; 1 1, 2424 1, 0592 
3466 0. 4803 0. 5901 0. 6701 0, 7151 0, 7182 

1. 1,6997 | 2,0578 
6248 1.9811 2. 3460 2. 6954 3.0158 3, 3020 
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Be 
E = 
se | io | ise | 20° | 25° | 30° | 35° | 40 | 45° | 50° 
. 1.9462 1. 8924 1. 8092 1, 7006 1. 5691 1.4177 1 2495 1.0671 | 0. 8690 
oe 0. 0561 ° 1894 0. 3365 0. 4704 c. 5806 0. 6612 0 7068 0.7107 Jo. 6586 
0. 3406 0. 4432 0. 6028 o. 812 1. 0676 1. 3622 1 6905 2.0475 | 2.4370 
1, 0792 1. 3020 1. 6144 1.9701 2. 3347 2. 6839 3 0042 3.2902 | 3.5458 
0. 60 1. 9473 1 Ba5t 1, 8130 1.7052 1. 5746 1, 4241 1. 2566 1.0750 | 0. 8775 
0.0515 0. 1807 0. 3267 0. 4607 0. 571 0. 6525 o 6988 0.7035 | 0. 652 
©. 3385 0. 4388 0. 5970 0. 8057 1.059 1. 3536 1. 6808 2.0367 | 2.4251 
1.0745 | 1.2927 | 1.6033 1.9584 | 2.3227 | 2.6717 | 29918 | 3.2777 | 3.5334 
0. 65 1. 9484 1, 8978 1, 8168 1.7100 1. 5802 1. 4304 1 2637 1.0827 | 0, 8858 
0, 0471 0.1721 0. 3169 0.4511 0. 5622 0. 6439 0. 6909 0. 6965 | 0. 6466 
0. 3364 0. 4342 0. 5908 0. 7985 1. 0516 1. 3443 1. 6705 2.0253 | 2.4126 
1. 0697 1, 2829 1.5915 1.9459 2. 3098 2. 6587 2.9788 3.2647 | 3. 5204 
0. 70 1.9496 1, 9006 1, 8207 1.7147 1. 5857 1. 4367 1. 2707 1.0904 | 0, 8939 
0, 0430 0. 1637 0. 3074 0. 4415 0. 5531 0. 6355 0. 6832 0. 6897 | 0. 6411 
0. 3342 ©. 4292 0. 5843 0. 7999 1. 0429 1. 3346 1.6597 2.0135 | 2. 3999 
1.0647 | 1.2726 | 1.5790 | 1.9326 | 2.2961 | 2.6450 | 2.9650 | 3.2510 | 3.5071 
0.75 1.950 1. 9034 1, 8247 1.7196 1.5914 1. 4430 1.2778 1.0980 | 0.9018 
0, 038 0.1552 0. 2977 0. 4320 0. 5441 0. 6272 0. 6757 0. 6831 | 0. 6357 
0, 3320 0. 4241 0. $774 0. 7828 1. 0337 1.3244 1.6484 2.0012 | 2, 3868 
1,0596 1, 2616 1. 5656 1, 9184 2. 2817 2. 6304 2.9506 3.2368 | 3. 4935 
0. 80 1.9520 1.9064 1, 8288 1.7246 1. 5971 1.4494 1.2848 1,1056 | 0. 9096 
0.0347 0. 1466 0. 2881 0. 4226 0. 5352 0. 6189 0. 6683 0.6766 | 0. 6306 
0. 3296 0. 4186 0. 5701 0. 7742 1. 0240 1. 3136 1. 6366 1.9884 | 2. 3735 
1, 0542 1.2499 1.5514 1. 9033 2. 2663 2.6151 2.9354 3-2221 | 3.4795 
0. 85 1.9533 1, 9096 1 uaa 1.7297 1. 6029 idee: 4559 1.2918 1.1131 | 0.9173 
0, 0305 0. 1378 0. 2782 0. 4130 0. 5262 0. 6107 0. 6609 0.6704 | 0. 6257 
0, 3270 0. 4126 0. 5623 0. 7651 1.0138 1. 3023 1. 6243 1.9752 | 2.3599 
1, 0482 1. 2372 1, 5362 1. 8873 2.2501 2. 5990 2.9197 3.2068 | 3.4653 
0. 1.9548 1, 9130 1. 8377 1. 7349 1. 6088 1. 462 1. 2989 1.1206 | 0. 924 
is ° B20 0. 1285 oO. 20h oO. eae 0. 5173 0. 602 0. 6537 0. 6642 |. pace 
0. 3240 0. 4060 0. 5538 0. 7553 1. 0030 1. 2904 1.6115 1.9617 | 2. 3461 
1, 0415 1, 2230 1.5196 1. 8701 2. 2329 2. 5821 2. 9032 3.1911 | 3.4508 
oO. 1. 9567 1.9169 1, 8425 1. 7404 1. 6148 1. 4690 1. 3060 1.1280 | 0.932 
2 0, 0203 fo) 78: 0. 2575 0. 3934 0. 5083 0. 5945 0. 6466 0. 6582 Jo. 2163 
0, 3204 0. 3984 0. 5446 0. 7450 0. 9916 1, 2781 1 ye 1.9477 | 2. 3321 
1, 0330 1. 2066 1.5015 1. 8518 2. 2148 2. 5644 2. 8860 3-1748 | 3. 4361 
1. 00 1.9599 1.9217 : 
0.0112 oO. ae : 
O, 3141 0, 3891 i: 
1.0185 1, 1863 z 
F, 0. 3605 0. 3983 5 
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: is 
se | 10° | tse | 20° | 25° | 30° | 35° | 40° | 45° | 50° 
J 
0. 00 2. 1053 2.0379 1. 9427 1. 8202 1. 6720 1.5011 1.3114 1.1068 | 0. 8896 | 0, 6527 
©. 1842 0.3593 | 0.5206 | 0.6625 | 0.7797 | 0.8667 | 0.9189 | 0.9287 | 0. 8896 | 0.7778 
0. 2617 0. 3856 0. §716 0. 8176 1.1186 1. 4675 1. 8557 2.2751 | 2.7210 | 3. 2088 
1. 1943 1.5712 2. 0468 2. 5461 3.0157 3.4291 3.7793 4.0704 | 4.3120 14. 5202 
0. 05 2, 1069 2. 0404 1.9459 1. 8241 1. 676 1. 506 1, 3181 1.1147 | 0.8992 | 0. 6650 
0. 1668 0. 3458 oO. 208g 0. 6519 0. 76 q 0 el to) 3088 0.9193 | 0. 8801 | 0. 7676 
0. 2613 0. 3853 0. §713 0. 8173 1. 1182 1. 4670 1. 8552 2.2745 | 2.7202 | 3.2076 
1, 1930 1. §703 2. 0460 2.5453 3. 0150 3. 4284 3. 7786 4.0696 | 4.3111.) 4.5191 
0. 10 2. 1084 2.0427 1.9490 1. 8279 1. 6813 1.5122 1. 3246 1.1225 |0. rats 0. 6768 
0. 1524 0. 3331 0. 4978 0. 6417 0. 7600 0. 8476 0. 8996 0.9102 | 0.8710 | 0, 7582 
©. 2604 0. 3844 0. 5704 0. 8163 1.1172 1. 4658 1.8537 2.2727 {2.7179 | 3.2044 
1.1900 | 1.5679 | 2.0438 | 2.5433 | 3.0129 | 3.4263 | 3.7765 | 4.0673 |4-3085 | 4.5158 
0.15 2. 1097 2. 0450 1.9520 1. 8317 1. 6859 1.5177 1 gat! 1.1302 | 0.9176 | 0, 6880 
0, 1401 O. 3214 o. 4871 0. 6318 0. 7506 o. 8386 0. 8907 0.9015 | 0. 8624 | 0. 7495 
0, 2591 o. 3831 0. 5691 o. 8148 1.1155 1. 4638 1. 8513 2.2698 | 2.7144 | 3.1994 
1. 1859 1. 5641 2. 0403 2. 5399 3. 0096 3- 4229 3- 7730 4.0637 | 4.3045 | 4. 5108 
0. 20 2.1110 2.0472 1.9550 1. 8354 1. 6904 1. 5231 1. 3374 1.1376 |0. 9265 ©, 6987 
0. 1294 0. 3103 0. 4769 o. 622 0. 7415 0. 8297 o. 8821 0. 8931 | 0.8542 | 0.7414 
©. 2576 0. 3815 | 0.5672 | 0.8128 1.1131 1. 4610 1.8481 | 2.2660 | 2.7096 | 3. 1930 
1, 1810 1.5593 2.0357 2.5354 3.0051 3.4184 3. 7683 4.0588 | 4.2991 | 4. 5043 
0. 25 2.1122 2. 049 1.9580 1. 8391 1. 6948 1. 5284 1. 343 1.1450 |0 333! 0, 7090 
Oo. 1200 0. 299 0. 4670 0. 6129 0. 7326 o. 8211 0. 873 0. 8850 | 9. 8464 | 9. 7339 
0. 2560 0. 3795 0. 5650 0. 8103 1. 1102 1.4577 1.8441 2.2612 | 2. 7038 | 3. 1853 
1.1757 1.5535 2. 0300 2. 5298 2.9995 3- 4127 3. 7625 4.0527 | 4.2925 | 4. 4966 
0. 30 2. 1134 2.0516 1. 9609 1. 8427 1. 6992 1. 5336 1. 3499 1.1522 [0.9435 |0. 7189 
0. 1116 0. 2899 0. 4574 0. 6039 0. 7239 0. 8127 0. 8657 0. 8772 | 0. 8389 |o 7269 
0. 2543 0. 3772 0. 5624 0. 8073 1. 1068 1.4536 1. 8394 2.2556 | 2.6971 |3. 1766 
1. 1700 1. 5468 2.0234 2. 5232 2.9929 3- 4060 3.7556 4.0455 |4 2848 | 4. 4878 
0. 35 2.1145 2. 0537 1. 9638 1, 8463 1. 7036 1. 5388 1. 3560 1.1593 |0.9517 | 0. 7285 
0. 1041 0. 2804 0. 4481 0. §950 0. 7154 0. 8045 0. 8577 0. 8696 | 0. 8317 | 0. 7203 
0. 2525 0. 3747 0. 5595 0. 8039 1. 1028 1. 4490 1. 8340 2.2493 | 2. 6894 | 3. 1670 
1.1641 1.5394 | 2.0158 | 2.5156 | 2.9853 | 3.3983 | 3.7477 | 4.0373 | 4.2762 |4 4782 
0. 40 2.1156 2.0558 1. 9666 1. 8499 1. 7079 1. 5440 1. 3620 1.1663 | 0.9597 | 0. 7377 
0.0971 0. 2712 0. 4391 0. 5863 oO 7071 0. 7965 0. 8500 0. 8622 | 0. 8248 | 0. 7141 
0. 2506 0. 3719 0. 5562 0. 8001 1. 0984 1. 4438 1. 8279 2.2422 | 2.6810 } 3. 1567 
1.1580 1. 5313 2. 0073 2. §070 2. 9767 3- 3896 3. 7389 4:0282 | 4.2666 | 4. 4677 
0. 45 2.1166 2.0579 1. 9695 1. 8535 1.7123 1.5491 1. 3680 1.1732 | 0.9676 | 0. 7466 
0. 0907 0. 2624 0. 4302 0. 577 0. 6989 0. 7886 0. 8424 0. 8550 0, 8182 0. 7082 
0. 2487 0. 3689 0. 5526 0.7959 1.0935 1. 4381 1. 8213 2.2344 | 2.6719 | 3.1457 
1.1517 1, 5225 1.9980 2. 4976 2.9671 3- 3800 3.7291 4.0182 | 4.2563 | 4.4566 
0. 50 2.1177 2. 0600 1.9724 1. 8571 1.7166 1. 5542 1. 3740 1.1801 | 0.9754 | 0.7552 
0. 0847 0. 2538 0. 4215 ©. 5694 0. 6908 0. 7809 0. 8350 0. 8481 | 0. 8118 | 0. 7027 
0. 2468 0. 3658 0. 5487 0. 7913 1. 0881 1. 4318 1. 8140 2.2259 | 2.6621 | 3.1342 
1. 1453 1. 5132 1.9979 2. 4073 2. 9567 3- 3695 3.7185 4.0074 | 4.2451 | 4. 4449 
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Bx 
E 

5° | 10° | 15° | 20° 25° | 30° | 35° | 40° | 45° | 50° 

0.55 2. 1187 2.0621 1.9753 1, 8607 1, 7209 1. 5593 1. 3799 1.1868 | 0. 9830 | 0. 7636 
0. 0790 0. 2455 0. 4130 0. 5612 0, 6829 ©. 7733 0. 8278 0. 8413 | 0. 8056 | 0. 6975 

) uae 0. 3624 0. 5445 0. 7863 1, 0823 1. 4251 1, 8061 2.2169 [2.6517 | 3.1222 

1. 1387 1, 5031 1.9779 2.4761 2. 9454 3. 3584 3. 7970 3-9957 | 4.2333 | 4. 4328 

0. 60 2. 1198 2. 0642 1.9782 #. 8643 1.7252 1. 5644 1. 3858 1.1936 |0.9905 |0. 7717 
0. 0736 oO. 2373 0. 4045 0. §530 0. 6750 oO. 7657 0, 8207 0. 8346 | 0.7996 | 0. 6926 

0. 2427 0. 35 0. 5400 0. 7810 1, 0760 1.417 1.7977 2.2072 | 2.6407 | 3. 1098 

1.1319 1. 4925 1. 9653 2. 4641 2. 9332 3. 3458 3. 6946 3. 9833 | 4.2207 | 4. 4202 

0. 65 2. 1208 2. 0664 1.9811 1. 8679 1, 7296 1. 5695 1.3917 1.2002 10.9979 | 0. 7796 
0. 0684 0, 2291 0. 3961 0. 5449 0. 6673 0. 7583 o, 8136 0. 8281 10. 7938 | 0. 6879 

0. 2406 0. 3550 0. 5352 0. 7753 1. 0693 1. 4100 1, 7888 2.1970 | 2.6292 | 3.0971 

1. 1248 1.4811 1.9528 2.4512 2.9202 3. 3327 3. 6815 3.9701 | 4.2076 14. 4073 

0. 70 2.1219 2. 0686 1.9841 1. 8716 1. 7340 1.5746 Vrs 1, 2068 | 1.0052 | 0. 7872 
0. 0632 0.2211 0. 3878 | 0.5368 | 0.6595 | 0.7510 0. 8067 | 0.8217 | 0. 7882 | 0. 6835 

0. 2384 0. 3509 0, 5300 0. 7692 1, 0622 1.4018 1.7793 2. 1863 | 2.6172 | 3. 0840 

1.1174 1. 4691 1.9394 | 2.4374 | 2.9063 | 3.3187 3. 6675 3- 9563 | 4. 1939 14.3940 

0.75 2. 1230 2. 0708 1, 9871 1 3753 1. 7384 1.5797 1, 4034 1,2134 | 1.0123 | 0. 7947 
0. 0581 0, 2130 ©. 3794 0. 528 0. 6519 0. 7437 0. 7999 0.8155 |0. 7827 | 0. 6792 

0. 2361 0. 3466 0. 5246 0. 7627 1, 0547 1. 3930 1, 7693 2.1750 | 2. 6048 | 3.0708 

1, 1097 1.4562 1.9251 2. 4227 2. 8915 3. 3039 3. 6528 3.9417 14.1796 | 4. 3805 

0. 80 2. 1242 2. 0732 1.9902 1. 8791 1.7428 1. 5849 1. 4093 1.2200 | 1.0195 | 0. 8020 
0. 0529 0. 2048 0. 3710 0. 5207 0. 6442 0. 7365 0. 7931 o. 8093 | 0.7774 | 0.6752 

0. 2336 ©. 3420 0. 5188 0. 7558 1.0456 1. 3838 1.7588 2. 1632 | 2. 5918 | 3. 0573 

1.1013 1.4424 1. 9098 2.4071 2. 8758 3. 2883 3. 6372 3.9263 | 4. 1648 | 4. 3667 

0. 85 2.1255 2.0757 1. 9934 1. 8829 1.7473 1.5901 1, 4152 1.2265 | 1.0266 j 0. 8092 
0. 0474 0. 1963 0. 3625 0, 5126 0. 6366 0. 7293 0. 7864 0. 8033 | 0. 7722 | 0. 6713 

0. 2308 0. 3371 0. 5126 0. 7485 1. 0382 1. 3741 1.7477 2.1509 | 2.5785 | 3.0436 

1. 0920 1. 4274 1. 8935 2. 3904 2. 8591 3.2717 3. 6209 3.9104 | 4.1495 | 4. 3528 

0. 90 2.1270 2. 0783 1. 9968 1. 8869 1.7519 1.5953 1.4211 1, 2331 | 1.0335 | 0. 8161 
0. 0414 0. 1875 © 3538 0. 5044 0, 6289 0. 7221 0. 7798 0.7973 ‘| 0. 7672 | 0. 6676 

0. 2277 O. 3317 0. 5059 0. 7407 1, 0292 1. 3638 1, 7362 2 1381 | 2. 5648 | 3. 0297 

1.0813 1.4110 1. 8759 2.3727 2. 8415 3. 2543 3. 6038 3. 8938 | 4. 1336 | 4. 3386 

0. 95 2. 1289 2. 0812 2, 0002 1, 8909 1. 7565 1. 6006 1, 4271 1.2396 | 1.0405 | 0. 8230 
0. 0341 0. 1782 0. 3449 0. 4962 0. 6212 0.7149 0. 7732 0.7915 | 0. 7622 | 0. 6640 

0. 2237 0. 3256 0. 4987 ©. 7325 1 ett 1. 3530 1, 7241 2.1249 | 2. 5506 | 3.0157 

1. 0677 1. 3926 1. 8569 2. 3538 2, 822 3. 2359 3. 5859 3.8765 14.1174 | 4. 3243 

1.00 2. 1324 2, ons 2, 0039 1, 8951 1.7613 1. 6060 1, 4331 1, 2462 | 1.0474 | 0, 8297 
0. 0210 0. 16 ©. 3356 0. 4877 0. 6134 ©. 7077 0, 7667 0.7857 {0.7574 | 0. 6606 

0. 2162 0. 3187 0. 4910 0. 7236 1.0097 1. 3417 1.7115 2.1111 | 2. 5362 | 3. 0016 

1.0422 1. 3714 1, 8361 2. 3335 2. 8030 3. 2166 3. 5671 3.8586 | 4.1007 | 4. 3098 

F, 0. 3194 0. 3998 0. 4983 0. 6143 0. 7518 0, 9196 1.1353 | 1.4400 | 1, 9806 
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Bx 
: se | 10 | ise | 20° | 25° | 30° | 35° | 40° | 45° | 50° 
0. 00 2. 2045 2. 1394 2.0440 1.9189 1. 7660 1. 5892 1. 3927 1.1813 | 0, 9588 | 0. 7237 
0. 19°90 °. 3772 0. 5477 0. 6984 0. 8235 0. 9175 0. 9752 0, 9913 9.9588 0, 8625 
0. 2010 0. 3298 0. 5284 0. 7940 1, 1204 1. 4990 1. 9202 2. 373% 2.8516 | 3.3571 
1. 2762 1.8023 {| 2.4305 | 3.0370 | 3.5600 | 3.9858 | 4.3230 | 4.5878 [4.7967 | 4. 9659 
0. OF 2. 2058 2.1412 2. 0465 1. 9220 1. 7699 4.5939 1. 3985 1, 1883 | 0, 9672 | 0. 7343 
0.1791 O. 3668 0. 5387 0. 6900 0. 8153 0. 9094 0, 9670 0. 9831 | 0,9504 | 0. 8537 
0. 2008 O. 3296 0. 5282 0. 7938 1, 1200 1, 4987 1.9198 2. 3732 =| 2. 8509 | 3. 3562 
1. 2752 1.8015 | 2.4299 | 3.0363 | 3.5594 | 3.9851 | 4.3223 | 4.5871 |4.7959 | 4.9649 
0. 10 2. 2070 2. 1430 2. 0489 1.9250 1. 7737 1. 5986 1, 4042 1.1952 |0.9755 ogee 
0. 1671 9. 3570 0. 5300 o. 6818 0. 8073 0. 9014 0. 9591 0.9751 | 0.9424 | 0. 8455 
0. 2002 0. 3290 0. 5276 0. 7931 1.1192 1.4976 1.9185 2.3716 | 2.8490 | 3. 3535 
1, 2723 1.7993 | 2.4278 | 3.0344 3.5574 | 3.9831 | 4.3203 | 4.5850 | 4.7935 | 4.9621 
0. 15 2. 2081 2, 1448 2.0512 1. 9280 1. 7774 1. 6032 1. 4098 1.2019 | 0. 9835 | 0. 7544 
0. 1564 0.3476 | 0.5215 | 0.6738 | 0.7995 | 0.8937 | 0.9513 | 0.9673 0. 3346 0. 8377 
0. 1992 O. 3281 0. 5266 0. 7919 1, 1178 1.4960 1.9164 2.3691 | 2.8458 | 3. 3493 
1. 2681 1.7958 | 2.4246 | 3.0312 | 3.5542 | 3.9799 | 4.3170 | 4.5815 | 4.7898 | 4.9577 
0. 20 2. 2092 2. 1465 2.0536 1.9310 1. 7812 1, 6078 1.415 1,2085 | 0.9914 | 0. 7639 
0. 1469 0. 3387 0. 5132 0. 6659 0. 7918 o. 8861 0. 943 0.9598 |0, 9272 | 0. 830 
o, 1981 0. 3269 0. 5253 0. 7903 1.1159 1.4937 1. 9137 2.3657 | 2. oye 3. 343 
1, 2629 1.7911 2.42018 3. 0268 3. 5499 3. 9756 4. 3125 4.5768 | 4.7847 | 4.9518 
0. 25 2.2102 2. 1483 2.0559 1.9340 1. 7849 1.6123 1. 4208 1.2150 |0.9991 |o0. 7731 
0. 1383 0. 3301 2. 5052 0. 6582 0° 7843 0. 8786 0. 9364 0.9526 |0.9201 | 0. 8234 
0.1368 0. 3255 2. 5236 0. 7883 1 1135 1. 4908 1 9102 2.3615 | 2.8365 | 3. 3372 
1.257% 1.7855 | 2.4146 | 3.0214 | 3.5445 | 3.9772 4.3069 | 4.5710 | 4.7785 |4 9448 
2. jo 2.2112 2.149 2. 0582 1.9369 1. 7885 1. 6168 1. 4262 1.2214 |1,0067 | 0. 7821 
0. 1304 O. 321 0. 4974 0. 6507 0. 7769 0. 8713 0. 9292 0.9455 a a 0. 8169 
0. 1954 0. 3238 0. 5216 0. 7860 1. 1107 1. 4873 1.9060 2.3565 | 2.8304 | 3.3295 
1. 2506 1. 7789 2 4081 3.0149 3. 5380 3. 9636 4. 3002 4.5641 | 4.7712 | 4.9367 
0. 35 2.2121 2. 1516 2. 0605 1.9399 1. 7922 1.6212 1.4315 1.2278 } 1.0141 | 0. 7908 
0. 1231 O. 3138 0. 4897 0. 6433 0. 7697 0. 8642 0.9221 0.9385 |0. re 0. 8106 
0. 1939 0. 3219 0. $194 0. 7833 1. 1074 1. 4834 1.9013 2.3508 | 2. ree) 3. 3209 
1. 2438 1.7715 | 2.4007 | 3.0075 | 3.5306 | 3.9560 | 4.2925 | 4.5561 | 4.7628 | 4.9276 
0. 40 2. 2131 2. 1533 2. 0628 1.9428 1. 7958 1.6257 1. 4368 1.2341 | 1.0215 | 0. 7992 
0. 1162 0. 3060 0. 4822 0. 6361 0. 7626 0. 8571 0. 9152 0.9318 |0.9001 | 0. 8047 
0. 1923 oO. 3198 0. 5168 0. 7802 1. 1037 1. 4789 1.8959 2.3443 | 2. 8158 | 3. 3115 
1. 2366 1. 7632 2. 3923 2.9991 3. 5221 3-9475 4. 2037 4.5472 | 4.7536 | 4.9176 
0. 45 2. 2140 2.1550 2.0651 1.9457 1.7994 1.6391 1.4421 1.2403 | 1.0286 | 0. 8074 
0, 1098 0. 2984 0. 4748 0. 62 3 0. 7555 0. 8502 0. 9084 0.9252 | 0. 8939 | 0. 7990 
0. 1907 0. 3175 0. 5140 0. 776 1.0996 1. 4739 1. 8899 2.3372 | 2.8074 | 3.3014 
1, 2290 1.7540 2. 3830 2. 9898 3- 5127 3- 93°0 4.2742 4.5374 | 4.7434 | 4. 9069 
0. 50 2.2149 2. 1566 2, 0674 i. 9486 1. 8031 1. 6345 1.4474 1.2464 | 1.0357 {0.81 
0. 1037 0. 2910 ©, 4676 0. 6218 0. 7486 oO. Prey] 0. 9017 0.9188 |o. B88 °. me 
0. 1890 0. 3150 0, 5110 0. 7731 1.0950 1. 4685 1. 8834 2.3295 | 2.7983 | 3.2907 
1.2210 1.7442 2, 3728 2.9795 3. 5024 3.9275 4. 2635 4.5267 | 4.7324 | 4. 8955 
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0.5 2,21 2.158 2. 06 1.951 1. 8067 1. 6389 1. 4526 1.2525 | 1.0427 | 0. 8233 
: ©. 0628 °. 389 0. 4604 om be 0. 7417 0. 8366 0. 8951 0.9124 | 0, 8819 | 0. 7884 

0. 1872 O. 312 0. 5076 0. 7690 1. 0901 1, 4625 1. 8763 2.3212 | 2.7886 | 3. 2794 

1, 2128 1. 733 2. 3618 2. 9683 3.4911 3. 9162 4. 2521 4.5151 14.7207 | 4. 8835 

0. 60 2, 2168 2. 1600 2.0720 1.9545 1. 8103 1. 6433 1.4578 1. 2586 | 1.0496 | 0. 8309 
0. 0921 0.2764 | 0.4532 | 0.6079 | 0.7349 | 0.8299 | 0.8886 | 0.9062 | 0.8762 | 0. 7834 

0. 1853 0. 3095 0. 5041 0. 7646 1. 0848 1.4561 1, 8687 2. 3123 | 2.7782 | 3. 2675 

1, 2041 1, 7225 2. 3499 2.9562 3. 4789 3. 9040 4. 2398 4.5027 | 4.7082 | 4.8709 

0. 6 2.2178 2. 1618 2,0 1.9574 1 813 1. 6476 1. 4630 1.2646 | 1.0565 | 0. 8384 
; ° o86s 0. 2693 °. 448 ° goto ° 7b 0. 8233 0.8835 0.9002 | 0. 8706 | 0. 7787 

0, 1833 0.3065 | 0.5002 | 0.7599 | 1.0791 1. 4493 1.8606 | 2.3028 | 2.7674 | 3.255 

1.1950 1. 7102 2. 3370 2.9432 3. 4658 3. 8908 4.2266 4.4895 | 4.6950 | 4. 857 

0. 70 2, 2188 2.16 2.076 1. 9604 1.8176 1.6521 1. 4682 1.2706 | 1. 0632 | 0. 8457 
0. 0810 Oo. na ° re 0. 5941 oO. Fala 0. 8168 0. 8759 0. 8942 | 0. 8652 | 0.7741 

0. 1813 0. 3032 0. 4961 0. 7549 1.0730 1, 4420 1. 8520 2.2928 | 2.7559 | 3. 2426 

1.1854 1. 6973 2. 3232 2. 9292 3. 4518 3. 8768 4.2126 4.4756 | 4.6812 | 4. 8442 

0.75 2, 2198 2. 1653 2.0791 1. 9634 1. 821 1. 6565 1. 4734 1.2766 | 1.0699 | 0. 8529 
0. 0754 o 254 ° 4319 0. 5872 | 9. 7147 0.8102 | 0.8696 | 0. 8883 0. 8599 | 0. 7697 

0, 1791 re) 299 0. 4917 0. 7495 1, 0664 1. 4342 1. 8428 2, 2822 | 2. 7440 3. 2295 

1.1750 1. 6834 2. 3085 2.9142 3. 4368 3. 8619 4.1979 4.4609 | 4.6667 | 4. 8303 

0. 80 2, 2209 2. 1672 2. 0815 1. 9665 1.8250 1. 6609 1. 4786 1.2825 | 1.0765 | 0. 8600 
0. 0697 0. 2476 0. 4247 0. §803 0. 7080 0. 8038 0. 8634 0. 8825 10. 8547 | 0. 7654 

O, 1767 0. 296t 0. 4870 0. 7437 1.0595 1. 4260 1. 8332 2.2711 | 2.7316 | 3.2160 

1, 1638 1. 6685 2. 2927 2. 8985 3. 4209 3. 8460 4. 1822 4.4454 | 4.6516 | 4. 8159 

0. 85 2.2221 2.1691 2.0841 1. 9696 1, 8287 1. 6654 1 4838 1.2885 | 1. 0831 | 0. 8669 
0. 0636 ©. 2402 0. 4175 ©. 5734 0. 7013 0. 7973 0. 8572 0. 8767 | 0. 8496 0. 7613 

0.1740 0. 2921 0. 4820 0. 7377 1, 0522 1. 4173 1. 8231 2.2596 | 2.7187 | 3. 2023 

1.1513 1. 6526 2. 2760 2. 8814 3. 4042 3. 8293 4. 1657 4.4291 | 4.6359 | 4. 8012 

0. 90 2.2235 2.1712 2. 0866 1.9727 1, 8325 1. 6699 1. 4891 1.2944 | 1.0897 | 0. 8737 
0.0567 0. 2325 0. 4101 0. 5664 0. 6946 0. 7908 0.8511 0. 8711 | 0.8446 | 0. 7574 

9. 1709 0. 2878 0. 4766 0. 7312 1.0445 1. 4081 1, 8124 2.2475 | 2. 7053 | 3. 1882 

1.1366 1. 6351 2. 2580 2. 8636 3. 3863 3- 8116 4. 1483 4.4122 | 4.6196 | 4. 7861 

0.95 2.2253 2. 1734 2. 0893 1.9760 1. 8364 1. 6744 1. 4943 Bags 1.0962 | 0. 8804 
9. 0483 0. 2245 0. 4027 0. 5594 0. 6879 0. 7844 0. 8450 0.8655 | 0. 8397 | 0. 7536 

9. 1669 o. 2831 0. 4709 0. 7244 1,036 1. 3985 1. 8013 2.2349 | 2.6915 | 3. 173 

1.4174 1.6160 | 2.2387 | 2.8443 | 3.3674 | 3-7930 | 4.1301 | 4.3945 | 4. 6028 | 4. 770) 

1.00 2.2291 2.1757 2. 0920 1.9792 1, 8404 1.6790 1. 4996 1, 3064 | 1. 1026 | 0. 8870 
0.0310 0. 2160 o. aoe 0. 5523 0. 6811 ce) ey) 0.8 89 0. 8599 | 0. 8349 | 0. 7498 

9.1583 0. 2779 0. 4649 0. 7172 1, 0278 1 4 1. 7896 2.221 2. 6773 | 3.1594 

1.0763 1.5946 | 2.2180 | 2.8240 | 3.3473 | 3-7734 | 4.1108 | 4.3761 | 4.5853 | 4.7551 

F, O, 2235 0. 2794 0. 3645 0. 4651 0. 5810 0. 7160 0. 8778 1.0811 | 1. 3576 | 1. 8000 
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Bx 
: se | 10 | ise | 20 | ase | 30° | 35° | 40° | 45° 
0. 00 2.2650 2.2016 2. 1060 1.9789 1. 8230 1.6424 1. 4416 1.2258 | 0.9993 
0. 1982 ©. 3882 0. 5643 0. 7203 0. 8501 0. 9482 1. 0094 1.0286 | 0.9994 
0. 1626 0. 2937 0. 5006 0. 7787 1.1212 1. 5187 1. 9607 2.4361 12.9354 
1. 3709 2.0512 2.8111 3. 4827 4.0167 4.4231 4. 7283 4.9583 15.1336 
0.05 2. 2660 2. 2030 2. 1080 1.9815 1. 8264 1. 6466 1. 4469 1.2323 | 1. 0072 
0. 1868 0. 3799 0. 5569 0. 7131 o. 8429 0. 9409 1.0020 1.0210 }0.9916 
0. 1624 0. 2936 ©. 5004 0. 7785 1.1209 1.5184 1.9603 2.4355 | 2.9346 
1. 3699 2. 0505 2. 8105 3. 4821 4.0161 4.4224 4.7276 4.9574 15.1328 
0, 10 2. 2670 2.2045 2.1100 1.9841 1, 8297 1. 6508 1.4520 1.2386 | 1.0149 
0. 1766 0. 3719 0. 5497 0. 7061 0. 8359 0. 9338 0. 9948 1.0137 |0. 9841 
0. 1620 0. 2932 0. 4999 0.7779 1, 1202 1.5175 1.9592 2.4340 | 2.9329 
1. 3671 2.0484 2. 8085 3. 4802 4.0142 4.4205 4.7256 4.9555 | 5. 1306 
0.15 2. 2679 2.2059 2.1119 1. 9867 1, 8330 1. 6549 1.4571 1.2448 | 1.0224 
0.1674 | 0.3643 | 0.5426 | 0.6993 | 0.8291 | 0.926 0. 9877 1.0065 | 0.9769 
0. 1612 0. 2925 0. 4991 0. 7769 1.1190 1.5160 1.9573 2.4317 | 2.9300 
1. 3628 2.0451 2. 8054 3.4771 4.0111 4.4174 4.7224 4.9521 [5.1269 
0, 20 2. 2688 2. 2073 2. 1138 1. 9892 1, 8363 1. 6590 1, 4622 1.2509 | 1.0297 
0. 1590 0. 3569 0. 5358 0. 6926 0. 8223 0. 9200 0. 9807 0.9995 |0. 9699 
0. 1603 0. 2916 0. 4981 0. 7756 1. 1173 1.5139 1.9548 2.4286 | 2.9260 
1. 3573 2.0406 2. 8011 3. 4729 4, 0069 4. 4131 4.7181 4.9474 |5.1221 
oO 25 2.2697 2. 2087 2.1158 1.9917 1. 8395 1. 6630 1. 4672 1.2569 | 1.0369 
0. 1512 0. 3497 0. 5290 0. 6860 0. 8157 0.9133 0.9739 0.9927 | 0.9632 
0. 1593 0. 2905 0. 4967 0. 7740 1.1153 1.5114 1.9515 2.4248 | 2.9213 
1.3510 2.0351 2. 7958 3- 4676 4.0016 4.4077 4.7126 4.9418 | 5.1160 
0. 30 2.2706 2.2101 2.1177 1.9943 1. 8427 1.6671 1.4721 1.2629 | 1.0440 | 0. 8173 
0. 1439 0. 3427 0. 5224 0. 6795 0. 8092 0. 9067 oO. 9673 0.9861 | 0.9567 | 0. 8664 
0. 1582 0. 2892 0. 4951 0.7720 1. 1128 1. 5083 1.947 2.4202 |2.9156 
1.3440 | 2.0286 | 2.7894 | 3.4613 | 3.9953 | 4.4013 4.7060 | 4.9350 |5. 1089 
0. 35 2.2714 2.2115 2. 1196 1.9968 1. 8459 1.6711 1.4770 1.2688 |1.0510 
0. 1370 0. 3359 0. 5159 0. 6731 0. 8027 0. 9002 0. 9607 0.9796 10.9503 
0. 1569 0. 2877 0. 4933 0. 7697 1. 1099 1. 5047 1.9434 2.4149 | 2.9090 
1. 3364 2.0212 2. 7820 3- 4539 3. 9879 4. 3938 4. 6984 4.9272 15. 1008 
0. 40 2, 2722 2, 2128 2.1215 1 2993 1. 8491 1.6751 1. 4819 1.2746 | 1.0579 
0. 1305 0. 3293 0. 5095 0. 666 0. 7964 0. 8938 0. 9543 0.9732 |0.9442 
0. 1556 0. 2861 0. 4912 0. 7671 1. 1066 1. 5006 1. 2354 2. 4087 | 2.9017 
1. 3282 2.0129 2.7737 3- 4456 3- 9795 4. 3854 4. 6898 4.9184 | 5.0917 
0. 45 2. 2730 2.2142 2. 1234 2.0017 1. 8523 1.6790 1. 4868 1. 2804 poe 
0. 1244 0. 3228 0. 5032 0. 6605 0. 7901 0. 8874 0. 9480 0.9670 | 0.9382 
0. 1541 0. 2843 0. 4889 0. 7642 1. 1030 1. 4961 1. 2329 2.4020 | 2.8937 
1. 3194 2.0037 2. 7644 3. 4363 3.9701 4. 3760 4. 6803 4.9087 | 5.0815 


ee 1.0713 
0.9609 | 0.9323 
2 joss [2-8 
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Mn = 6 
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By 
1 | 5° | 20° | 25° | 30° | 35° 
2. 2170 2. 1272 2. 0067 1. 8587 1. 6870 1. 4964 
0. 3100 ©. 4908 0. 6482 0. 7777 0. 8750 0. 9356 
0, 2801 0. 4837 0. 7575 1.0946 1.4858 1.9202 
1.9829 | 2.7431 | 3.4148 | 3.9486 | 4.3543 | 4.6584 
2.2184 2.1291 2. 0093 1. 8619 1. 6909 1.5012 
0. 3037 ©. 4846 0. 6421 0.7716 0. 8689 0. 9295 
0. 2778 0. 4807 0. 7537 1. 0899 1.4799 1.9131 
1.9712 2.7311 3. 4027 3. 9364 4. 3420 4.6461 
2. 2198 2. 1310 2.0118 1. 8651 1. 6949 1. 5060 
0. 2975 ©. 4785 0. 6360 0. 7655 0. 8628 ©. 9235 
0. 2754 0. 4775 0. 7497 1. 0848 1. 4736 1.9056 
1.9587 | 2.7181 | 3.3896 | 3.9233 | 4.3289 | 4.6329 
2, 2212 2. 1330 2. 0143 1. 8683 1. 6989 1.5107 
Oo. 2912 0, 4724 0. 6300 0. 7595 0. 8568 0. 9176 
0. 2727 0. 4741 ©. 7454 1.0794 1. 4669 1. 8975 
1.9453 | 2.7042 | 3.3756 | 3.9092 | 4.3148 | 4.6189 
2.2227 2.1350 2. 0169 1.8715 1. 7028 1.5155 
0. 2850 0. 4662 ©. 6239 0. 7535 0. 8508 °. aie 
9, 2699 9. 4704 0. 7407 1.0736 1.4598 1. 8889 
1. 9309 2. 6893 3. 3606 3. 8942 4. 2999 4. 6040 
2. 2242 2. 1370 2.0195 1. 8748 1. 7068 1. §203 
0. 2786 0. 4601 oO. a 0. 7474 0. 8448 0. 9059 
0. 2669 0. 4665 0. 735) 1, 0674 1.4523 1.8799 
1.9154 | 2.6734 | .3-3446 | 3.8783 | 4.2840 | 4.5882 
2.2258 2. 1390 2.0221 1. 8780 1.7109 1.5251 
O, 2722 ©. 4539 0. 6118 0.7414 0. 8388 0. 9001 
oO, aca 0. 4624 0. 7306 1, 0609 1.4443 1. 8703 
1. 8989 2. 6564 3. 3276 3. 8613 4. 2671 4.5716 
2.2274 2.1411 2. 0248 1. 8814 1.7149 1. 5300 
0. 2656 0. 4476 0. 6057 0. 7354 0. 8329 0. 8943 
0. 2602 oO. pe 0. 7250 1.0540 1. 4359 1. 8603 
1, 8810 2. 6382 3- 3095 3. 8434 4.2494 4.5541 
.2, 2291 2. 1433 2.0275 1. 8847 1.7190 1.5348 
0. 2588 0. 4412 0. 5996 0. 7293 0. 8269 0. 8886 
0, 2564 °. 4533 0.7191 1. 0467 1.4270 1. 8498 
1, 8616 2. 618 3. 2903 3. 8243 4. 2306 4.5357 
2, 2309 2.1455 2. 0302 1. 8881 1. 7232 1. $397 
0, 2517 0. 4347 0. §933 0. 7232 0. 8210 0. 8828 
0, 2523 0. 4483 0. 7129 1, 0390 1.4177 1. 8388 
1, 8403 2.5981 3. 2699 3. 8043 4.2109 4. 5164 
0. 2559 0. 3445 0. 4467 0. 5629 0. 6969 0. 8559 
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1.7213 


0. 05 


0.15 


0. 30 


0. 40 


0. 45 


5° | 10° | 15° | 20° | 
2. 3040 2. 2420 2. 1461 2. 0177 
0, 2016 O. 3953 0. $751 0. 7344 
0. 1355 0. 2695 0. 4818 0. 7683 
1.4571 2. 3092 3. 1716 3. 8706 
2, 305 2, 2432 2. 1478 2. 0200 
0, 192 0. 3885 0. 5687 0. 7281 
©. 1353 0. 2694 0. 4817 0. 7681 
1, 4631 2. 3085 3.1710 3. 8700 
2. 3062 2. 244 2.1495 2.0223 
0. 1847 oO. 381 0. 5625 0. 7219 
0. 1350 0. 2691 0. 4813 0. 7676 
1, 4602 2. 3065 3. 1691 3. 8682 
2. 3069 2. 2456 2. 1512 2. 0246 
0. 1772 0. 3753 0. 5565 0. 7158 
0. 1345 0. 2686 0. 4806 0. 7668 
1. 4563 2. 3033 3. 1660 3. 8652 
2. 3076 2. 2468 2. 1529 2. 0268 
0, 1702 0. 3691 0. 5505 0. 7099 
. 1339 0, 2679 0. 479 0. 7656 
1.4515 2. 2990 3. 161 3. 8610 
2. 3083 2. 2480 2. 1545 2.0291 
0. 1636 0. 3630 0. $447 0. 7040 
0. 1332 0. 2679 0. 4786 0. 7642 
1. 4453 2. 2936 3. 1566 3. 8558 
2. 3090 2.2491 2.1561 2.0313 
0. 1574 ©. 3570 0. 5389 0. 6982 
0. 1324 0. 2659 0. 4773 ° 405 
1. 4394 2, 2872 3. 1503 3.9495 
2. 3097 2. 2503 2.1578 2.0335 
0.1514 0. 3511 0. $333 0. 6924 
©. 1314 0. 2647 0.4757 0. 7604 
1. 4322 2.2798 3. 1430 3. 8422 
2. 310. 2.2514 2. 1594 2. 0357 
0. 145 0. 3454 0. 5277 0. 6868 
0. 1304 0. 2634 0. 4739 0. 7581 
1. 4244 2. 2715 3. 1346 3- 8339 
2. 3110 2, 2526 2.1611 2. 0379 
© 1403 0. 3397 0. §221 0. 6812 
0. 1294 0, 2619 0. 4720 0. 7556 
1, 4160 2. 2623 3. 1255 3. 8247 
2.3117 2. 2538 2. 1627 2. 0401 
©. 1350 0. 3341 0. 5166 0. 6756 
0, 1282 0, 2603 0. 4699 0. 7528 
1. 4071 2, 2522 3. 1153 3. 8145 


M,, =7 


Bx 
25° | 30° | 35° | 40° | 45° | 50° 
1. 8597 1, 6765 1. 4730 1.2542 | 1.0251 | 0. 7872 
0. 8672 0. 9680 1. 0314 1.0524 | 1.0251 | 0. 9382 
1.1215 1.5316 1. 9874 2.4774 | 2.9908 | 3. 5244 
4. 3878 4. 7600 5. 0284 5.2245 | 5. 3704 | 5.4822 
1. 8628 1. 6804 1. 4779 1.2603 | 1, 0326 | 0. 7965 
0. 8607 0. 9612 1.0244 ote 1.0177 | 0.9304 
1.1213 1. 5312 1. 9871 2. 476 2.9902 | 3. $236 
4.3871 | 4.7594 | 5.0278 | 5.2237 |5.3697 | 5.4813 
1. 8658 1. 6843 1. 4827 1.2663 | 1.0399 | 0. 8055 
0. 8544 0.9546 1.0176 1.0383 | 1.0106 | 0. 9231 
1.1207 1. 5304 1. 9860 2.4754 | 2.9885 | 3.5213 
4.3853 | 4.7576 | 5.0258 | 5.2218 | 5.3675 | 5.4788 
1. 8688 1, 6881 1. 4875 1.2722 | 1.0470 | 0. 8143 
0. 8482 0. 9482 1.0105 1.0315 | 1.0037 | 0.9161 
1.1196 1. 5290 1. 9842 2.4732 | 2.9857 | 3. 5177 
4.3823 | 4.7544 | 5.0227 | 5.2185 | 5. 3639 | 5.4747 
1. 8717 1. 6919 1. 4922 1.2780 | 1.0541 | 0; 8228 
0. 8420 0. 9418 1. 0044 1,0248 | 0.9970 | 0. 9094 
1.1181 1, 5271 1.9819 2.4703 | 2. 9820 | 3. 5128 
4.3781 4. 7503 5.0184 | 5.2139 | 5.3591 | 5.4694 
1. 8747 1.6957 1. 4969 1.2837 | 1.0610 } 0. 8311 
0. 8359 0. 9355 0. 9980 1.0183 | 0.9905 | 0. 9031 
1.1162 1. 5248 1.9789 2.4667 | 2.9774 | 3. 5069 
4. 3729 4. 7449 5+ 0129 5. 2083 | 5. 3532 | 5. 4628 
1. 8776 1. 6994 1. 5016 1.2894 {1.0678 | 0. 8392 
0. 8300 0. 9294 0. 9917 1,0120 | 0.9842 | 0. 8969 
1.1140 1, 5220 1.9753 2.4622 |2.9719 | 3. 5000 
4. 3666 4. 7386 5.0064 5.2017 15.3461 15.4551 
1. 8805 1.7031 1. 5062 1.2950 | 1.0745 | 0. 8471 
o. 8241 0. 9233 0. 9855 1.0057 | 0.9781 | 0. 8911 
1.1113 1. 5187 1.9711 2.4570 |2.9656 | 3.4922 
4. 3593 4. 7313 4.9989 5.1939 | 5.3380 | 5. 4464 
1. 8834 1, 7068 1. 5108 1.3006 | 1.0819 | 0. 8548 
0. 8182 0. 9173 0. 9794 0.9996 |0.9721 | 0. 8855 
1. 1084 154g 1. 9664 2.4512 | 2.9583 | 3. 4836 
4.3509 4.722 4.9904 5.1852 | 5. 3290 | 5. 4368 
1. 8863 1.7105 1.5154 1.3061 | 1.0876 | 0. 8624 
0. 8125 0.9114 0. 9734 ©. 9937 | 0.9663 | 0. 8801 
1.1051 1, 5107 1. 9612 2.4448 | 2.9508 | 3. 4742 
4. 3416 4.7134 4- 9809 5-1755 | 5.3190 | 5. 4204 
1. 8892 1.7142 1.5199 1.3116 ] 1.0940 | 0, 8698 
0.8067 | 0.995 | o nae 0.9878 | 0.9607 | 0. 8748 
1.1014 1, 5061 1.9554 2.4378 | 2.9424 | 3. 4642 
4.3314 | 4.7032 | 4.9704 | 5.1649 | 5. 3082 | 5. 4152 
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Bx 
| se | to | ts° | 20° | 25° | aor | ase | 40° | ase | 50° 
2. 3124 2. 2549 2. 1644 2.0424 1, 8921 1.7179 1.5245 1.3170 | 1.1004 | 0, 8771 
0. 1299 0. 3286 0. 5112 0. 6701 o. 8011 0. 8997 0.9616 0.9820 | 0.9551 | 0. 8698 
0. 1270 0. 2585 9. 4675 0. 7497 1. 0974 1. 5010 1.9492 2.4302 | 2.9334 |3-4535 
1. 3976 2. 2412 3- 1042 3. 8033 4. 3201 4.6919 4.9591 5.1534 | 5.2966 | 5. 4033 
2. 3130 Z. 2561 2. 1660 2. 0446 1, 8950 1.7216 1. §290 1.3224 | 1.1067 | 0. 8842 
0. 1248 oO. 3231 O. 5057 0. 6646 0. 7954 0. 8940 0. 9558 ©. 9763 | 0.9497 | 0. 8650 
0. 1257 0. 2566 0. 4650 0. 7463 1, 0930 1.4955 1. 9424 2.4221 | 2.9237 | 3. 4423 
1. 3875 2. 2294 3.0921 3- 7911 4. 3080 4. 6796 4.9468 5.1411 | 5.2841 | 5. 3907 
2. 313 2. 2573 2. 1677 2. 0468 1. 8979 1.7253 1. 5335 1.3278 | 1.1130 | 0. 8913 
0. 119 0. 3176 0. §003 0. 6591 0 ieee 0. 8883 0.9501 0.9707 | 9.9445 | 0. 8603 
0. 1244 0. 2545 0. 4622 0. 7427 1, 0884 1. 4895 1. 9352 2. 413 2.9135 | 3. 4306 
1. 3767 2.2166 | 3.0790 | 3.7781 | 4.2948 | 4.6664 | 4.9336 | 5.1278 | 5.2709 | 5.3776 
2. 3144 2. 2585 2. 1693 2.0491 1. 9008 1. 7290 1. 5380 1. 3332 | 1.1192 | 0. 8982 
0. 1148 0. 3122 ©. 4949 0. 6536 0. 7842 0. 8826 0. 9444 0.9652 | 0.9393 | 0.8557 
0. 1228 0. 2523 0. 4593 0. 7388 1. 0834 1, 4832 1.9275 2.4041 | 2.9028 | 3. 4183 
1. 3653 2. 2030 3.0650 3.7640 4. 2807 4. 6523 4.9196 5.1139 | 5.2570 | 5. 3638 
2. 3152° 2.2597 2.1711 2.0513 1. 9038 1. 7327 1. 5426 1, 3386 | 1.1253 {0.9050 
0. 1098 0. 3066 0. 4895 0. 6482 0. 7787 0. 8769 0. 9388 0.9598 | 0.9342 | 0. 8513 
0. 1214 0. 2500 ©. 4562 0. 7347 1, 0781 1. 4766 1.9193 2.3944 | 2.8914 | 3. 4056 
1.3531 2.1883 | 3.0500 | 3.7489 | 4.2657 | 4.6373 | 4.9046 | 5.0990 | 5.2424 | 5.3496 
2. 3159 2.2610 2.1728 2.0536 1. 9068 1.7364 1.5471 1.3440 | 1.1314 [0.9117 
0. 1047 0. 3011 0. 4841 0. 6427 0. 7731 0. 8713 O. 9332 0.9544 | 0.9292 | 0. 8471 
0. 1197 0. 2475 0. 4527 0. 7303 1.0724 1. 4695 1.9106 2. 3842 | 2.8796 | 3. 3925 
1. 3399 2.1725 3+ 0339 3. 7328 4. 2497 4. 6214 4. 8888 5. 0834 | 5.2271 | 5. 3348 
2. 3167 2. 2623 2- 1745 2.0560 1. 9098 1. 7401 1.5516 1. 3493 1.1375 | 0. 9183 
0. 099 0. 2955 oO. 4786 0. 6372 0. 7675 0. 8657 0. 9276 0.9490 | 0.9244 | 0. 8429 
0. 117 0. 2448 0. 4492 0. 7256 1. 0664 1. 4620 1.901 2. 3734 | 2.8673 | 3.3789 
1. 3256 2.1556 3- 0168 3.7157 4. 2326 4.6045 4. 8721 5.0670 | 5.2111 | 5. 3196 
2. 3176 2. 2636 2- 1763 2. 0583 1 
0. 0938 0. 2897 O- 4731 0. 6317 ) 
O. 1160 0. 2419 O- 4454 0. 7207 1 
1. 3096 2.1376 | 2.9987 | 3.6976 | 4 
2. 3186 2.2650 2.1781 2. 0607 1 
0. 0877 (2) a 0. 4675 0. 6262 0. 
O. 1137 0. 238 0. 4414 0. 7154 1 
1. 2914 2.1179 2- 9793 3. 6785 4 
2. 3198 2. 26 2. 1800 2. 0631 1 
0, 0807 0.277 o- 4619 0. 6206 °. 
0. 1110 0. 2355 O- 4371 0. 7099 1 
1. 2693 2.0968 | 2.9585 | 3.65 4 
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TABLES OF THREE-DIMENSIONAL FLOW AROUND CONES 
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5151 
2305 
0000 
6550 
2557 


5209 
2019 
0000 
6516 
2510 


5262 
1783 
0030 
. 6471 
2449 


5311 
1583 
0090 
6420 
2379 


5357 
1410 
0000 
6366 
2304 


5399 
1259 
0000 
6310 
2227 


5440 
1124 
0900 
625 
214 


5479 
1003 


0900 
6196 
2069 


5516 


0893 
0000 


1985 


5553 


.0791 


0000 
6081 


1908 t 


~9990" 2O99r 290" -990~ -O90 -o090r so00n wo00 wooo 
2 2 : 2 q : ee eae Se 
wal wal ° = 
8 a 6 a & r) re QR a 


FO O50. 
° 
= 
w 
Ne} 


1 

) 

0. 0137 
) 

1 


1 


M. = 2, 8, = 10°, « = 2°30’ 


- 5099 


0. 2662 


9. 
0. 


1, 


7299" -99 9 4H-990De 4~000~ -000—- -~0004 ~000~ wooor ~O00™ 


7r9990r 


0424 
. 6525 
2522 


5164 
2312 
0386 
6512 
2505 


5222 
2031 
0358 
.6480 
2461 


5275 
1798 
0336 
6437 
2402 


5323 
1601 
0319 
6388 
2335 


5368 
1431 
0306 
6336 
2262 


410 
ae 
0295 
6282 
2187 


5450 
1149 
0287 
6226 
2110 


-5489 
1029 
0279 
6170 
2032 


5526 
0921 
0274 
6114 


1954 


562 
oh es 


0269 
6257 
1875 


1. 
oO. 
oO. 


rPOSfOr BSS Oe K-90 OR -~ooO- - 000m 000 wo0o™ moo0n 


m2 0:0 


5117 
2690 
0618 
6477 


-2457 


5181 
2322 
0563 
6468 
2444 
5238 


2045 
0521 


6438 


2403 


5290 
1816 
0489 
6397 
2347 


5337 
1623 
0464 


2382 


5381 
1456 
0445 
6300 
2212 


5423 
1309 
0429 
6247 
2139 


5463 
1179 
0417 


. 6193 
208s 


5501 


1061 
0406 
6139 
1989 


5537 
0954 
ea 
6084 
1912 


0896 
0391 
a5 
1835 


? 


1.5141 
0. 2670 
0. 0790 
oO. 6416 
1, 2372 


roeor s-o9o°9o mo orpOo9oOe- -~OoOoOO- »o00- “~OS00O—™ »000" sOO00% KOO O0O” 
° ° ° ° ° ‘ 
8 2 8 8 3 3 g 2 g 
3 oo > On \o is) fon _ 
pang Ac) 4 I} BN ”n Ne) 


-O00™ 
°o 
> 
Ne] 
oO 


Poe om reo9or reoor »999e -~900 nOo9Os -oo0y -~o00 -~ooom 


m0 Oo 


oe Oe 


5171 
2675 


1, 
oO. 


roo 


reeor pOooom -999r =999F ropo= B-o9004 w990™ ~o0o0m so00" 


SOO oe 


0°00" | 11°15" | 22°30" | 89°45" | asro0" | 56°15" | 67°30" | 


78°45’ | 
205 1. 5242 
3681 0, 3688 
1045 0. 1117 
6265 0, 6186 
2165 1, 2054 
5263 1. 5297 
2369 0. 2389 
. 0948 0. 1012 
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6088 0. 6026 
1916 1. 1831 
5522 1. 5547 
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5558 1. 5582 
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1649 1, 1575 
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M,, =2, B, = 10°, @ = 2°30’ 


0 
=F oro" | 115" | 22°30" | 33°45’ | 45°00" | 5615" | 67°30" | 78°45) | 90°00" 


0.55 1. 5589 1.5591 1.5598 1. 5608 1. 5622 1.5640 1. 5659 1. 5680 1. 5702 
0. 0696 0. 0704 0. 0727 0. 0764 0. 0815 0. 0877 0. 0949 0. 102 0. 1113 
0.0000 0.0135 0.0265 0.0386 0.0492 0.0579 0.0645 0.0687 0.0702 
0. 6023 0. 6017 0. 6000 0. 5973 0. 5937 0. §894 : 5847 0. $797 0. 5746 


1. 1827 1. 1819 1.1795 1.1757 1. 1706 1. 1646 1579 1. 1508 1. 1436 
0. 60 1. 5625 1. 5627 1. 5633 1. 5643 1. 5657 1. 5673 1. 5692 1.5712 1. 5733 
0. 0607 0. 0615 0. 0638 0. 0677 0. 0730 0. 0795 0. 0869 0. 0952 0. 1039 
0. 0000 0. 0133 0. 0262 0. 0381 0. 0486 0. 0572 0. 0638 0. 0679 0. 0694 
0. 5964 0. 5959 0. 5943 0. 5917 0. 5883 0. 5842 ©. 5796 0. 5748 0. 5700 
1.1744 1. 1737 1.1714 1. 1677 1. 1629 1.1571 1. 1507 1. 1439 1. 1370 
0. 65 1. 5660 1. 5662 1. 5668 1. 5678 1.5691 1.5707 1.5725 1. 5744 1.5764 
0.0521 0. 0530 0. 0554 0. 0594 0. 0649 0. 0716 0. 0793 0. 0878 0. 0968" 
0. 0000 0. 0132 0. 0260 0. 0377 0. 0481 0. 0567 0. 0632 0. 0672 0. 0687 
0. 5905 0. 5900 0. 5884 0. 5860 0. 5827 0. 5788 0. 5744 0. 5698 0. $652 
1. 1660 1. 1653 1. 1631 1. 1597 1.1550 1.1495 1. 1433 1. 1368 1. 1302 
0.70 1. 5696 1. 5698 1. 5704 1.5713 1.5726 1.5741 1.5758 1.5777 1.5796 
0. 0439 0. 0448 0. 0473 0. 0515 0. 0571 0. 0640 0. 0720 0. 0807 0. 0900 
0. 0000 0. 0131 0.0258 0. 0375 0. 0478 0. 0563 0. 0627 0. 0667 0. 0682 
0. 5844 0. §839 0. 5824 0. 5801 0. 5770 0. 5732 0. 5691 0. 5647 0. 5603 
1.1574 1. 1567 1.1547 1.1513 1. 1469 1. 1416 1. 1357 1. 1295 1. 1232 
0.75 1.5733 1. 5735 1.5740 1.5750 1.5762 1.5776 1. 5793 1.5811 1. 5829 
0. 0358 0. 0367 0. 0393 0. 0436 0. 0494 0. 0565 0. 0647 0. 0737 0. 0832 
0. 0000 0. 0130 0. 0256 0. 0372 0. 0475 0. 0560 0. 0623 0. 0663 0. 0678 
0. 5781 0. 5776 0. 5762 0. 5740 0.5710 0. 5675 0. 5635 0. 5594 0. 5552 
1. 1485 1.1478 1.1459 1. 1427 1.1385 1. 1334 1. 1278 1. 1218 1.1158 
0. 80 1.5771 1.5773 1 5778 1. 5787 1 5799 1. 5813 1. 5829 1. 5846 1, 5854 
0. 0278 0. 0287 0.0314 0. 0358 0. 0417 0. 0491 0. 0575 0. 0667 0. 0765 
0. 0000 0. 0130 0. 0255 0. 0371 0. 0473 0.0557 0. 0621 0. 0661 0. 0676 
0. 5715 0. 5710 0. 5697 0. 5676 0. 5648 0. 561 0. 5577 0. §537 0. 5497 
1.1391 1.1385 1. 1366 1. 1336 1. 1296 1.124 1.1194 1.1137 1. 1080 
0.85 1. 5812 1. 5814 1. 5819 1. 5827 1. 5838 1. 5852 1. 5867 1. 5884 1. 5901 
0. 0196 0. 0205 0. 0233 0.0278 0. 0339 0.0414 0.0501 0.0595 0. 0695 
0. 0000 0. 0130 0.0255 0. 0370 0. 0472 0.0556 0.0619 0.0659 oO. ath 
0. 5644 0. 5640 0. 5628 oO. 7 0. 5581 0. 5549 0. 5513 0. 5476 0. 543 
1.1291 1. 1284 1. 1267 1. 123 1. 1200 1.1154 1. 1103 1. 1049 1.0995 
0. 90 1. 5857 1. 5858 1. 5863 1. 5871 1. 5882 1. 5895 1.5910 1. §926 1. 5942 
0. 0109 0.0118 0. 0147 0. 0193 0. 0256 0. 0333 0. 0421 0.0519 0. 0621 
0. 0000 0. 0130 0. 0254 0. 0370 0. 0472 0. 0556 0. 0619 0. 0659 0. 0674 
0. 5566 0. 5562 0. 5550 0. 5532 0. 5506 0. $476 0. 5443 0. 5407 0. 5372 
1.1179 1.1173 1.1156 1.1129 1. 1093 1. 1050 1. 1001 1.0950 1. 0899 
0.95 1. 5999 1.5910 1. 5915 1. 5923 1. 5933 1.5946 1. 5960 1.5975 1.5991 
0. 0011 0. 0021 0. 0050 0. 0098 0. 0162 0.0241 0. 0332 0. 0431 0. 0535 
0. 0000 0. 0130 0. 0255 0. 0370 0. 0472 0. 0557 0. 0620 0. 0660 0. 0675 
0. 5475 0. 5471 0. 5469 0. 5442 0. 5419 0. 5390 9. 5359 0. 5326 0. 5292 
1. 1048 1. 1042 1. 1026 1. 1001 1.0966 1. 0926 1. 0880 1. 0832 1.0783 
1,00 1. 5978 1. 5980 1.5985 1. 5992 1. 6003 1. 6015 1.6029 1.6045 1. 6060 
I—0. 0115 |—0.0105 |~o.0075 | —0.0027 0. 0039 0.0119 0. 0211 0. 0313 0. 0419 
0. 0000 0. 0131 0. 0256 0. 0373 0. 0475 0. 0560 0. 0624 0. 0664 0. 0679 
0. 5353 oO. 5349 0. 5339 0. §322 0. 5299 0. §272 0. §242 0. 5211 0. 517 
1. 0871 1. 0865 1. 0850 1. 0826 1. 0793 1.0754 1.0710 1.0664 1.061 
Fs 0! 5624 0. 5631 0. 5655 0. 5693 0. 5746 0. 5812 0. 5889 0. 5975 0. 6067 
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Mo —= 2, Bx = 10°, Cr 2°30’ 


180°00" | 180°00’ 


9 
E Favela lagen ai ll a: Paawean: | Waak eri aeesnnh lt amanae! 
1011s’ | 12°30" | 123°45' | 135°00 | 146°15' | 157°30' | 16845" | 
0. 00 1. 5319 1. §357 1.5391 1. 5422 1.5447 1. 5466 1. 5477 1. 5482 
0. 2701 0. 2708 0. 2714 0.2719 0. 2724 0. 2727 0. 2729 0. 2730 
0. 1132 0. 1073 0. 0971 0. 0829 0. 0653 0. 0451 0. 0230 0, 0000 
0. 6038 ©. §976 ©. $923 0. 5882 0. 5850 oO. 539 0. 5816 0. 5812 
1. 1848 1. 1760 1. 1687 1, 1628 4.1584 1.1553 1.1535 1, 1530 
0. 05 1. 5369 1.5403 | 1.5435 | 1.5463 | 1.5486 | 1,5503 1. 5514 1. 
0. 2435 0.2458 | 0.2481 | 0.2501 | 0.2518 | 0.2530 0. 2538 oO. 
0. 1022 0.0966 | 0.0873 | 0.0744 | 0.0586 | 0.0404 0, 0206 o. 
0. 6043 0. 5980 0. 5927 0. 5882 o. 5849 0. 582 0. 5811 O. 
1.1855 1. 1767 1. 1691 1. 1629 1.1581 1.154 1.1528 1, 
0.10 1.5414 1. 5446 1. 5476 1. 5501 1. 5522 1.5538 1.5548 1, 
0. 2220 0. 2255 0. 2289 0. 2320 0. 2346 0. 2365 0. 2377 oO. 
0. 0940 0. 0888 0. 0801 0. 0683 0. 0537 0. 0370 0. 0189 oO. 
0. 6030 0.5968 | 0.5914 | 0.5870 | 0. 5835 0. 5810 0. §796 o. 
1. 1837 1. 1750 1. 1674 1.1611 1. 1562 1.1527 1. 1506 1. 
0.1 1.5455 1. 548 1. 5513 1.5537 1.5557 1.5571 1. 5580 1. 
3 0. 2040 oO. SoBe 0. 2128 o. 2367 °. a oO. au 0. 2239 oO. 
0. 0879 0. 0830 0. 0748 0. 063 0. 0501 0. 0346 0. 0176 0. 
0. 6006 0. 5945 ©. 5893 0. 584 0. 5814 ©. §789 0. 5774 0. 
1. 1803 1.1718 1. 1643 1. 1581 1. 1532 1. 1497 1. 1476 1. 
0. 20 1.5134 1.5522 1. 5548 1.5571 1.5590 1. 5603 1.5612 1, 
0. 1387 0. 1940 0. 1990 0. 2035 0. 2073 0. 2102 0.2119 °. 
0. 0332 0. 0786 0, 0708 0. 0603 0. 0474 0.0327 0.016 oO. 
0.5976 0. §917 0. 5865 0. 5822 0. §788 0.5763 0.574 oO. 
1.1761 1. 1678 1. 1605 1. 1544 1. 1495 1. 1460 1 1439 1. 
0. 25 1.5530 1.5557 1.5582 1. 5603 1.5621 1. 5634 1.5642 1. 
0.1755 © 1814 0. 1870 ©. 1920 0. 1962 © 1994 © 2514 oO. 
0. 0796 0.0751 ©, 0677 0.0577 0- 0453 0.0313 0.0159 QO. 
0. 5941 0. 5884 0. 5834 0. 5792 0- §758 0. §734 © 5720 oO. 
1. 1712 1. 1632 1, 1561 1.1501 1. 1454 1.1419 1. 1399 1. 
0. 30 1.5565 1.5591 1, 5614 1. 5634 1. 5651 1. 566 1.5671 1, 
0. 1638 0. 1703 0. 1764 o. 1818 oO. 864 o. 7398 0. 1919 O. 
0. 0768 0. 0724 0. 0653 0. 0556 0- 0437 0. 0301 0. 0154 oO. 
0. 5904 0. 5849 9. 5800 0. 5759 0- §727 0. $703 0. 5689 Oo. 
1. 1659 1. 1582 1.1513 1. 1455 1- 1409 1. 1375 1.1355 1. 
0. 35 1. 5598 1. 5623 1, 5645 1. 5665 1. 5680 1. 5692 1.5699 1, 
0. 1534 0. 1603 9. 1668 0. 1726 0 1775 0. 1811 0. 1834 0. 
0. 0745 0. 0703 0. 0634 0. 0540 0- 0424 0. 0292 0. 0149 oO. 
0. 5865 0. 5812 0. 5765 0. $725 0- 5694 0. §671 0. 5657 °. 
1. 1604 1. 1529 1, 1463 1. 1406 1. 1361 1.1329 1. 1309 1. 
0. 40 1. 5631 1. 5654 1, 5675 1. 5694 1. §709 1. 5720 1.5727 1. 
0. 1439 0. 1513 0. 1582 0. 1643 o- 1694 0. 1732 0. 1756 oO. 
0. 0727 0. 0686 0, 0618 0. 0526 0: 0414 0. 0285 0. 0146 o. 
o. 5824 0. $773 0. 5728 0. 5690 0- 5659 0. 5637 0. 5624 0. 
1. 1547 1.1475 1.1410 1. 1356 1- 1312 1. 1280 1. 1261 1, 
0. 45 1. 5662 1. 5684 1.5705 1. 5723 1- 5737 1. 5748 1.5754 1. 
0- 1353 9. 1430 0. 1502 0. 1566 0. 1620 0. 1660 0. 1685 o. 
0. 0712 0. 0672 0, 0606 0. 0516 0- 0406 0. 0280 0. 0143 oO. 
0- 5783 0.5734 | 9.5690 | 0.5653 | 0.5624 | 0.5602 0. 5589 °. 
1. 1488 1.1419 1, 1356 1. 1304 1.1261 1.1231 1.1212 1, 
0. 50 1. 5693 1.5714 1, 573 1.5751 1. 5765 1.5775 1. 5781 1. 
0. 1273 0. 1353 0. 142 0. 1495 0. 1551 0. 1592 0. 1618 O. 
0. 9700 0. 0660 0. 0596 0. 0507 0. 0399 0. 0275 0, 0140 o. 
0. 5741 0. 5693 0. 5652 0. 5616 0. 5587 0. 5566 ©. 5554 0. 
1. 1428 1, 1361 1.1301 1, 1259 1. 1209 1. 1180 1, 1162 1, 


12h 


1. 5481 
0. 2730 
0. 0000 
0. 5812 
1, 1530 


Moo = 2, Bx = 10°, & = 2°30’ 


a 
5 | otis’ pat 12°30" | 123°45' | 135°00" i 146°15' | 157°30" °30' | 1684s’ | 180°00" | 180°00" 168°45" 10°00" | 180°00" 
0.55 1, 5723 1.5744 1. 5763 1.5779 1, 5792 1. 5802 1. 5808 1, 5810 
2.1198 0. 1281 0. 1359 0. 1428 0. 1486 0, 1529 0.1555 0. 1564 
0. 0690 0. 0651 0. 0587 0, 0500 9. 0394 0. 0271 0. 0138 0, 0000 
0. §697 0. $652 0. 5612 0. 5577 ©. 5550 0, 5530 0. 5518 0. 5514 
1, 1367 1. 1302 1.1244 1.1195 1.1156 1.1127 1.1110 1.1104 
©. 60 1.5754 1.5773 1.5791 1.5807 | 1.5820 1. 5829 1. 5835 1. $837 
0. 1127 0. 1213 o.1 a 0. 1365 0. 1424 0. 1468 o 1496 0. 1505 
0. 0682 0. 0644 oO. 0. 0495 ©. 0389 0. 0268 0. 0137 0. 0000 
o 5653 ©. 5610 0. a 0. 5538 0. 551 0. 5492 0. 5480 0. $477 
1. 1303 1, 1242 1. 1186 1, 1138 1. 1100 1. 1073 1. 1056 1. 1050 
0. 65 1. 5784 1.5803 | 1.5821 | 1.5836 | 1.5848 | 1.5857 1. 5862 1. 5864 
0. 1059 0. 1148 0. 1231 ©. 1304 ©. 1365 0. 1410 0. 1438 0. 1448 
0. 0676 0. 0638 0. 0575 0. 0490 0. 0386 0. 0266 0. 0136 ©, 0000 
0. 5607 0.5566 | 0.5529 | 0.5497 | 0.5472 | 0.5453 0. 5442 0. 5438 
1. 1238 1.1179 1.1125 1, 1080 1, 1043 1. 1017 1. 1000 1.0995 
0. 70 1. 5816 1. 5834 1. 5850 1, 5865 1. 5877 1. 5885 1.5 ee 1, 5892 
0. 0993 0. 1084 o, 1168 0. 1245 0. 1307 0. 1354 0.1 0. 1392 
0. 0671 0. 0633 0. 0571 0. 0487 ©. 0383 ©. 0264 e ols 0. 0000 
0. 5560 0. 5520 0. 5485 ©. 5455 0. 5430 0. 5413 0. 5402 0. 5398 
1.1171 1.1113 1. 1062 1.1018 1, 0983 1.0958 1.0942 1, 0937 
0.75 1. 5848 1. 5865 1. 5881 1. 5895 1, 5906 1.5914 1. 5920 1.5921 
0.0928 0. 1022 0. 110 0. 1186 0.1250 0. 1298 O. 1327 0. 1337 
0. 0667 0. 0630 0. 056 0. 0484 0. 0381 0. 0263 0. 0134 0, 0000 
0.5511 9.5473 | 0.5439 | 0.5410 | 0.5387 | 0.5370 0. $360 0. 5356 
1. 1100 1, 1045 1.0996 1.0954 1,0920 1, 0896 1.0881 1. 0876 
0. 80 1.5881 1. 5898 1.591 1.5927 1.5937 1.5945 1.5950 1. $952 
0. 0863 0.0969 0. 104 0.1127 0. 1192 0.1241 0. 1271 0. 1282 
0. 0664 0. 0628 0. 0566 0. 0482 0. 0380 0. 0262 0. 0134 0. 0000 
0. 5458 0. 5422 0. 5390 0. 5362 0. 5340 0. $324 0. 5314 0. 5311 
1. 1024 1. 0972 1.0925 1. 0885 1. 0853 1. 0830 1.0816 1. 0811 
0. 85 1.5918 1. 5934 1.5948 1.5961 1.5971 1.5979 1.5984 1. 5986 
0. 0796 0.0 0. 0985 0.1066 | 0.1133 0. 1183 0. 1213 0. 1224 
0. 0663 oO. 0626 0. 0565 0.0481 0. 0379 0. 0261 0. 0133 0, 0000 
0. 5401 0. 5367 0. $336 0. 5310 0. 5289 0. 5274 0. 5265 0. 5262 
1. 0942 1. 0892 1. 0847 1 0810 1.0779 1.0757 1.0744 1.0739 
0. 90 1.5958 1. 5973 1. 5987 1.5999 1. 6009 1.6017 1. 6021 1, 6022 
0. 0724 0. 0824 0. 0917 0. 1000 0. 1068 0. 1119 oO. 1151 o. 1161 
0. 0663 0. 0626 0. 0565 0. 0481 9. 0379 0. 0261 0. 0133 0. 0000 
0.5337 0. 5305 0. 5276 0.5251 0. §232 0. §217 0. $209 0. 5206 
1. 0848 1. 0802- 1. 0760 1.0724 1, 0695 “1. 0674 1. 0661 1. 0657 
0.95 1. 6006 1. 6021 1. 6034 1. 6046 1. 6055 1. 6062 1. 6067 1. 6068 
0. 0641 0. 0743 0. 0839 0. 0923 0. 0993 0. 1045 0. 1077 0. 1088 
0. 0664 0. 0627 0. 0566 0. 0482 0. 0379 0. 0262 0. 0134 0. 0000 
0. 5260 0. 5229 0. §202 0. §180 0. 5161 0. 5148 0. 5140 0. 5137 
1. 0736 1, 0692 1. 0652 1.0619 1. 0592 1.0572 1.0560 1.0556 
1.00 1. 6076 1. 6090 1. 610. 1.6115 1.6125 1, 6131 1. 6136 1. 6138 
0. 0526 0. 0631 0. 072 0. 0813 0. 0884 0. 0938 0. 0970 0. 0982 
0. 0668 0. 0631 0. 0570 0. 0485 0. 0382 0. 0264 0. 0134- 0. 0000 
0. §148 0.5119 0. 5094 0. §072 0. 5055 0. 5042 0. 5035 0. 5032 
1.0572 1.0530 1. 0493 1.0461 1.0435 1.0417 1.0406 1.0402 
Fy 0. 6162 0. 6256 0. 6346 0. 6426 0. 6494 0. 6546 0. 6578 0. 6588 


0.10 


0.15 


0. 30 


0. 35 


0. 40 


0. 45 


0. 50 


1. 3786 
0. 3694 
0. 0000 
o. 8674 
1.5322 


1. 3871 
0. 3388 
0. 9000 
0. 8661 
1. 5305 


1. 3950 
oO. 3120 
0. 9900 
0. 8627 
1. 5262 


1. 4023 
0. 2883 
0, 0000 


0. 8579 
1. 5201 


1, 4093 
0. 2670 
0. 0000 
0. 8520 
1.5126 


1.415 
0. 247 

©. OCOO 
0. 8453 
1. 5042 


1. 4223 
0. 2301 
0. 0000 
o. 8381 
1. 4950 


1. 4285 
0. 2139 
0. 0000 
0. 8304 
1.4852 


1. 4344 
0. 1988 
0. 0000 
0. 8223 


1.4749 


1. 4402 
0. 1847 
0, 0030 
0. 8140 
1.4642 


1.4460 
0.1714 
0. 0000 


0. 8054 


1. 4532 
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3867 
3716 
1051 
8410 
4987 


3950 
3418 
0997 
8406 
4984 


4027 
3159 
re) 

8381 
4953 


4098 
2929 
0912 
8341 
4902 


4166 
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Meo = 2, Bx = 15°, @ = 5° 


ooo” | 11°15" | 22°30" | 33°45’ 
1.45 1. 4523 1. 4544 1.4578 
0. 1588 0. 1598 0. 1629 0. 1679 
oO, 0000 0. 0260 0. OF11 0. 0744 
0. 7966 9. 7945 0. 7882 0. 7782 
1 1. 4391 1.4311 1, 4182 
1. 1.4579 | 1.4599 1. 4633 
oO. 0. 1478 0. 1510 0. 1562 
°. 0. 0256 0. 0504 0. 0733 
oO. 0. 7855 0. 7795 0. 7697 
1. 1. 4275 1. 4197 1. 4072 
1. 1. 4635 1.4655 1. 4687 
o. 0. 1362 0. 1395 0. 1450 
O. 0. 0253 0. 0497 0. 0724 
oO. 0. 7763 0. 7704 0. 7610 
1. 1.4155 1. 4079 1.3957 
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0. 0. 024 0. 0488 0. 0710 
°. 0. 7569 0. 7514 0. 7426 
1. 1. 3902 1. 3830 1.3715 
1, 1. 4806 1. 4825 1.4855 
o. 0. 1029 0. 1067 oO 1128 
0. 0. 0246 0. 0484 0, 0705 
o. 0. 7467 9. 7413 0. 7327 
1. 1. 3767 1, 3697 1. 3586 
1. 1. 4866 1. 4885 1.4915 
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101°15’ | 112°30’ 123°45" | 135°00’ | 146715" | 157°30’ 168°45" | 


180°00’ | 180°00’ 


0, 00 1. 4379 1. 4477 1. 4568 1.4649 1.4716 1.4766 1.4797 1. 4825 1. 4807 
0. 3853 0. 3879 | 0.3904 | 0.3925 | 0.3943 | 0.3957 0. 3965 0. 3972 0. 3968 
0. 2022 0. 1932 0. 1762 0. 1513 0. 1199 0. 0830 0. 0425 0. 0000 0. 0000 
0. 7104 0. 6928 0. 6785 0. 6675 0. 6596 0. 6543 oO. 65 14 0. 6504 0. 6504 
1. 3285 1. 3048 1. 2856 1.2707 1. 2599 1.2527 1. 248 1.2494 1. 2474 
0. 05 1. 4453 1.4549 1. 4637 1.4716 1. 4780 1. 4828 1.4857 1. 4867 
0. 3625 0. 3668 0. 3709 0. 3747 0. 3779 0. 3804 0. 3819 0. 3824 
0. 1898 0. 1809 0. 1646 0. 1411 0. 1117 0.0772 0. 0395 0, 0000 
0.7130 0. 6952 0. 6805 0. 6689 0. 6603 ©. 6544 0. 6511 0. 6500 
1. 3331 1. 3095 1. 2898 1. 2742 1, 2627 1.2547 1. 2503 1. 2487 
0. 10 1.4514 1. 4606 1. 4690 1. 4765 1, 4825 1. 4871 1. 4888 1. 4908 
0. 3425 0. 3481 0. 3536 0. 3586 0. 3629 0. 3662 0. 3682 0. 3689 
0. 1794 0. 1708 0.1551 O. 1328 0. 1050 0.0725 0. 0370 0. 0000 
0. 7135 0. 6957 0. 6807 0. 6687 o. 6598 0. 6535 0. 6499 0. 6486 
1. 3340 1. 3103 1. 2903 1. 2741 1. 2620 1.2535 1. 2486 1.2469 
0.15 1.4571 1. 4659 1. 4740 1. 4812 1. 4870 1. 4913 1. 4940 1.4949 
0. 3248 0.3316 | 0.3382 | 0.3442 | 0.3493 | 0.3533 0. 3556 0. 3565 
0. 1709 0. 1624 0. 1474 0. 1260 0. 9995 0. 0687 0. 0351 0. 0000 
0. 7125 0. 6947 0. 6797 0. 6675 0. 6583 0. 6517 0. 6479 0. 6466 
1. 3327 1. 3090 1. 2889 1.2725 1, 2600 1.2511 1.2459 1.2442 
0. 20 1. 4625 1.4710 | 1.4788 | 1.4857 | 1.4913 | 1.4955 1.4980 | 1. 4989 
0. 3990 0. 3168 0. 3243 O. 3312 0. 3370 O. 3415 0. 3442 0. 3452 
0. 1638 0.1555 0. 1410 0. 1205 0. 0951 0. 0656 0. 0335 0. 0000 
0. 7103 0. 6927 0. 6777 0. 6654 o 6560 0. €494 0. 6454 0. 6441 
1. 3298 1. 3064 1. 2863 1. 2697 1. 2569 1.2479 1.2425 1.2407 
0.25 1 4677 1.4759 | 1.4835 | 1.4901 | 1.4955 | 1.4995 1. 5021 1. 5029 
0. 294 9. 3034 0. 3117 0. 3193 0. 3257 0. 3307 0. 3335 0. 3346 
0. 1578 0. 1497 0. 1356 0. 1158 0. 09 14 0. 0630 0. 0322 0. 0000 
0. 7073 0. 6899 0. 6750 0. 6627 o. 6532 0. 6465 0. 6425 0. 6411 
1. 3258 1. 3026 1. 2826 1. 2660 1. 2531 1. 2439 1. 2384 1. 2365 
0. 30 1.4727 1. 4807 1. 4880 1.4945 1.4997 1. 5036 1. 5060 1. 5068 
0. 2817 0.2911 0. 3001 O. 3083 0. 3153 O. 3206 0. 3237 0. 3249 
0. 1527 0. 1448 O. 1311 0. 1120 0. 0833 0. 0609 0. 0311 0. 0000 
0. 7036 0. 6864 0. 6717 0. 6594 0. 6500 ©. 6432 0. 6391 0. 6378 
1.3209 1.2980 1.2781 1. 2615 1. 2487 1, 2394 1. 2338 1. 2319 
0. 35 1.4775 1. 4853 1.4925 1. 4987 1. 5038 1. 5076 1. 5100 1.5108 
0. 2697 0. 2797 ©. 2894 0. 2982 0. 3056 O. 3113 0. 3145 0. 3157 
0. 1483 0. 1406 0. 1273 9. 1087 0. 0857 0.0591 0. 0301 0. 0000 
0. 6994 0. 6825 0. 6679 0. 6558 0. 6463 0. 6396 0. 6355 0. 6341 
1. 3153 1.2927 1. 2730 1. 2565 1. 2437 1. 2344 1. 2287 1. 2268 
0. 40 1. 4823 1. 4899 1. 4968 1. $029 1. 5078 1.5115 1. 5139 1.5147 
0. 2585 0. 2691 0. 2794 0. 2886 0. 2964 0. 3024 0. 3058 0. 3071 
0. 1446 0. 1371 0. 1241 0. 1059 0. 0835 0. 0575 0. 0294 0. 0000 
0. 6948 0. 6782 0. 6638 0. 6517 0. 6424 0. 6356 0. 6315 0. 6301 
1. 3091 1. 2868 1. 2674 1.2510 1. 2382 1. 2290 1. 2233 1.2214 
0. 45 1. 4870 1.4944 1.5011 1.5071 1.5119 1.5155 1.5178 1.5186 
0. 2480 0. 2592 0. 2700 0. 2797 o. 2878 0. 2941 0. 2976 0. 2989 
0. 1414 0. 1340 0.1213 0. 1035 0. 0817 0, 0562 0. 0287 0. C000 
0. 6898 0. 6735 0. 6593 0. 6474 o. 6381 0. 6314 0. 6273 0. 6259 
1, 3024 1. 2805 1.2613 4.2451 1. 2324 1, 2232 1.2174 1.2156 
o. 50 1.4916 1- 4988 1.5054 1.5112 1.5159 1.5195 1.5218 1.5225 
0. 2381 0. 2498 ©. 2610 0.2711 0. 2796 o. 2861 0. 2897 0. 2911 
0. 1387 O- 1314 0. 1189 0.191 0. 0801 0. 0551 0. 0281 0. 09000 
0. 6845 0. 6685 0. 6545 0.6428 | 0.6336 0. 6270 0. 6228 0. 6215 
1.2953 1: 2737 1.2547 1, 2287 1.2761 1. 2170 1.2112 1. 2094 
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t : - aro 
” | 101918" | 12°30" | 123745’ | 135°00' | 146°15° | 157°30' | 168°45" | 180°00’ | 180°00’ 
0. 1.4962 1. 50 1.5097 1.5154 1. 5200 1.5235 1.5258 1.5265 
» oO. 3386 o. aos 0. 2525 oO. ee o. 2718 0. 2784 0. 2821 0. 2836 
0. 1363 0. 1291 0. 1169 0. 0997 0. 0787 0. 0542 0. 0276 0. 0000 
0. 6789 0. 6632 0. 6494 0. 6379 0. 6289 0. 6223 0. 6181 0. 6168 
1. 2877 1. 2665 1.2478 1. 2320 1.2195 1.2105 1. 2047 1, 2029 
0. 60 1, 5008 1. 5078 1.5141 1.5196 1.5241 1.5275 1.5298 1.5305 
0. 2195 0. 2322 0. 2442 0.2551 0. 2642 0. 2710 0. 2748 0. 2763 
oO. 1342 0. 1272 0.1151 0. 0982 0. 0775 0. 0533 0. 0272 0. 0000 
0. 6730 oO. O38 0. 6441 0. 6327 0. 6238 0. 6173 0. 6132 0. 6119 
1.2797 1. 2588 1. 2405 1.2249 1.2126 1. 2036 1. 1978 1. 1960 
0. 65 1.5055 1.5123 1.5185 1. 5239 1. 5283 1.5316 1.5339 1. 5346 
0. 2107 0. 2238 0. 2362 0. 2474 0. 2567 0. 2638 0. 2676 0. 2691 
0. 1325 0. 1255 0. 1136 0. 0970 o. 0765 0. 0526 0. 0268 0. 0000 
0. 6668 0. 6517 ©. 6385 0. 6273 o. 6185 0. 6121 0. 6080 0. 6066 
1.2712 1. 2508 1. 2327 1. 2173 1. 2052 1. 1963 1.1905 1. 1887 
0.70 1. 5103 1.5169 1. 5230 1. 5283 1. 5326 1.5359 1.5382 1. 5389 
0. 2021 0. 2156 0. 2284 0. 2398 0. 2494 0. 2566 0. 2605 0. 2621 
0. 1310 o. 1241 O. 1123 0. 0959 0. 0756 0. 0520 0. 0265 0. 0000 
0. 6602 0. 6454 0. 6325 0. 6215 0. 6129 0. 6066 0. 6024 0. 6011 
1, 2624 1.2422 1.2245 1. 2093 1. 1974 1. 1886 1. 1828 1. 1809 
0.75 1.5151 1.5217 1. 5276 1. 5329 1. 5371 1. 5403 1.5427 1. 5433 
0. 1936 0. 2074 0. 2205 0. 2323 o. 2421 0. 2495 0. 2534 0. 2550 
0. 1297 0. 1229 o. 1112 0. 0949 0. 9749 0.0515 0. 0262 ©. 0000 
0. 6533 o. 6388 0. 6261 0. 6154 0. 6069 0. 6007 0. 5965 0. 5952 
1.2529 1. 2331 1.2157 1. 2007 1. 1890 1. 1803 1.1744 1.1726 
0. 80 1. 5202 1. 5266 1.5325 1.5377 1.5418 1.5450 1.5474 1.5481 
0. 1851 0. 1992 0. 2127 0. 2246 0. 2347 O. 2422 0. 2461 0. 2477 
0. 1286 oO. 1218 0. 1103 0. 0942 0. 0743 0. O§11 0. 0260 0. 0000 
0. 6459 0. 6318 0. 6193 0. 6087 0. 6005 0. 5944 0. 5901 0. 5888 
1. 2427 1. 2234 1. 2062 1.1915 1. 1800 1.1714 1. 1654 1. 1636 
0. 85 1.5255 1.5319 1.5376 1.5428 1.5469 1.5500 1.5525 1.5532 
0. 1764 0. 1908 0. 2046 0. 2168 0. 2270 0.2347 0. 2386 0. 2402 
0. 1277 0. 1210 ©. 1095 0. 0935 0. 0738 0. 0507 0. 0258 0. C000 
°. 6378 0. 6241 0. 6119 © 6015 0. 5934 0. 5874 0. 5831 0. 5818 
1.231 1.2127 1. 1959 1. 1814 1. 1700 1. 1616 1.1555 1. 1537 
9.90 1. 5313 1. 5376 1. 5433 1. 5484 1. 5524 1.5556 1.5582 1.5589 
0. 1673 0. 1820 0. 1960 0. 2084 0. 2189 0. 2267 0. 2304 0. 2320 
0. 1270 O 1204 0. 1090 0. 0931 0. 0734 0. 0504 0. 0257 © 0000 
0. 6292 o 6156 0. 6037 0. 5935 0. 5855 0. 5796 0. 5751 0. 5738 
1.2197 1.009 1. 1844 1.1701 1.1589 1.1506 1.1442 1.1424 
9. 95 1.5377 1.5440 | 1.5497 1. 5548 15588 1. 5620 1. 5649 1. 5656 
0. 1575 0. 1725 0. 1866 0. 1992 0. 209 0. 2177 oO. 2212 0. 2228 
0. 1265 0. 1199 0. 1086 0. 0928 0. 0732 0. 0502 0. 0255 ©. 0000 
0. 6192 0. 6059 0. 5942 0. 5841 °. 576) 0. 5704 0. 5656 ©. 5643 
1.2059 1. 1874 1.1710 1. 1568 1.145 1. 1375 1. 1306 1, 1287 
1.00 1. 5453 1.5517 1. 5576 1. 5629 1.5670 | 1.5702 1. 5737 1. 5746 
0. 1463 0. 1613 0. 1755 0. 1880 0. 1987 0. 2066 0. 2093 0, 2108 
0. 1263 0. 1198 0. 1085 0. 0927 0. 0732 0. 0501 0. 025 0. 0000 
©. 6073 0. 5941 0. 5823 0. 5722 0. 5644 0. 5585 0. 552 0. 5513 
1. 1892 1. 1708 1. 1542 1. 1400 1. 1289 1. 1205 1. 1123 1. 1103 
F, 0. 6875 0.7027 | 0.7177 | 0.7315 | 0.7437 | 0.7528 0. 7607 0. 7625 
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ooo | iie1s" | 22°30" | 33°45" 56°15’ | 67°30 | 78°45! | 90°00" 

0. 00 1. 3113 1. 3129 1. 3178 1. 3259 1. 3370 1. 3508 1. 3669 1. 3848 1. 4041 
0. 3514 0. 3518 0. 3531 0. 3553 0. 3583 0. 3619 0. 3663 0. 3711 0. 3762 

0. 0000 0. 0659 O. 130 0. 1926 0. 2503 0. 3023 0. 3463 0. 3807 0. 4025 

1.0153 1.0077 0. 9852 0. 9497 0. 9039 0. 8513 0. 7957 0. 7412 0. 6914 

1. 7097 1. 7005 1. 6733 1. 6300 1.5735 1. 5075 1. 4365 1. 3655 1.2993 

0. 05 1. 3204 1. 3220 1. 3268 1. 3348 1. 3457 1.3593 1. 3752 1. 3930 1.4122 
0. 3182 0. 3188 O. 3205 0. 3235 0. 3275 0. 3327 0. 3388 0. 3459 0. 3537 

0, 0000 0. 0630 0. 1249 0. 1839 0. 2387 0. 2876 0. 3289 0. 3605 0. 3800 

1.0138 1.0065 0.9851 0.9512 0. 9076 0. 8574 0. 8042 ° 7593 0. 7037 

1.7078 1.6985 1.6710 1. 6273 1.5701 1. 5033 1. 4315 1.358 1.2910 

0. 10 1. 3289 1. 3305 1. 3352 1.3430 1.3537 1. 3670 1. 3825 1. 3999 1.4185 
0. 2890 0. 2897 0. 2918 0. 2955 0. 3006 0. 3071 0. 3150 0. 3241 0. 3342 

0. 0000 0. 0606 0. 1199 0. 1763 0. 2285 0. 2746 0. 3132 0. 3421 0. 3594 

1. 0097 1. 0028 0. 9823 0.9500 0, 9082 0. 8601 o. 8091 0. 7587 0. 7120 

1.7029 1. 6940 1. 6677 1.6256 1.5708 1. 5067 1. 4377 1. 3680 1. 3026 

0. 15 £318 1 3384 1. 3431 1.3507 1. 3612 1.3742 1. 3893 1.4061 1.4241 
0. 262 0. 263 0. 2662 0. 2706 0. 2767 0. 2846 0. 2940 0. 3050 0. 3173 

0. 0000 0.0585 0. 1156 0. 1698 0. 2197 0. 2636 0. 2999 0. 3267 0. 3422 

1. 0039 0.9973 9.9777 0. 9467 0. 9066 0. 8604 0. 8114 0. 7627 0. 7172 

1. 6959 1. 6874 1. 6622 1.6221 1.5697 1. 5084 1. 4424 1. 3756 1.3127 

0, 20 1. 3444 1.3459 1. 3505 1.3580 1. 3682 1. 3808 1. 3956 1.4119 1. 4292 
0. 2391 0. 2401 0. 2431 0. 2482 0. 2553 0. 2644 0. 2754 0. 2881 O. 3022 

0. 0090 0. 0567 0.1119 0. 1643 0. 2123 0. 2542 0. 2887 O. 3137 0. 3279 

° 2968 0. 9904 0.9716 0.9419 0.9034 0. 8590 o. 8117 0. 7645 0. 7203 

1. 6874 1. 6792 1.6552 1.6168 1. 5668 1. 5082 1.4450 1. 3810 1. 3204 

0, 25 1.3516 1.3531 1. 3576 1. 3649 1.3748 1. 3872 1. 4015 1.4174 1.4341 
0. 2176 2. 2187 0.2221 0. 2279 0. 2360 0. 2462 0. 2586 0. 2729 0. 2887 

©. 0000 0.0551 0. 1088 0. 1595 0. 2159 0. 2462 0. 2791 0. 302 0. 3158 

0. 9888 0. 9826 0. 9646 0. 9360 0. 8990 0. 8562 o. 8105 0. 764 0. 7217 

1.6776 1. 6698 1. 6469 1. 6102 1. 5624 1. 5063 1.4457 1. 3842 1. 3257 

9. 30 1.3585 1. 3600 1. 3644 1.3715 1. 3812 1. 3932 1. 4071 1.4226 1. 4388 
0. 1978 0. 1990 0. 2028 0. 2093 0. 2182 0. 2296 0. 2433 0. 2590 0. 2765 

0. 0000 0. 0537 0. 1061 0. 1554 0. 2003 0. 2393 0. 2709 0. 293 0. 3055 

0. 9800 0.9741 0.9567 0. 9292 0. 8935 0. 8523 o. 8081 0. 763 0. 7218 

1.6669 1.6595 1.6375 1.6025 1.5567 1. 5930 1.4447 1.3855 1. 3289 

0.35 1. 3652 1. 3666 1. 3709 1.3779 1. 3873 1.3990 1. 4126 1. 4276 1.4434 
0. 1795 0. 1808 0. 1850 0. 1921 0. 2019 0. 2144 0. 2292 0. 2463 0. 2652 

0. 0000 0. 9526 0. 1037 0. 1518 0. 1956 0. 2334 0. 263 0. 285. 0. 2968 

0. 9706 0. 9649 0. 9482 0. 9217 0. 8874 0. 8475 o. 804 0. 761 0. 7209 

1.6555 1, 6484 1. 6274 1.5939 1. 5500 1. 4984 1.4424 1. 3853 1. 3304 

9. 40 1.3717 1. 3731 1. 3772 1. 3840 1. 3933 1.4047 1.4178 1. 4324 1. 4478 
0. 1624 0. 1639 0. 1684 0. 1761 0, 1867 0. 2002 o, 2162 0. 2345 0. 2547 

9. 0000 0. 0516 0. 1017 0. 1488 0. 1915 0, 2282 0. 2578 0. 2785 0. 2893 

0. 9608 0.955 0. 9393 0. 9137 0. 8306 0. 8421 o. 8008 0. 7590 0. 7191 

1. 6436 1. 636 1. 6167 1. 5845 1.5423 1. 4928 1. 4388 1. 3836 1. 3304 

0. 45 1. 3780 1. 3793 1. 3834 1. 3900 1. 3990 1.4101 1. 4230 1.4372 1.4521 
0. 1464 0. 1480 0. 1529 0. 1611 0. 1725 0. 1869 0. 2040 0. 2235 0. 2449 

0. 0000 0. 0507 0.0999 0. 1461 9. 1879 0. 2238 0. 2525 0. 2726 o. 2829 

0. 9507 9. 9454 0.9299 0. 9953 0. 8733 0. 8371 0. 7961 0.755 0. 7166 

1.6312 1. 6247 1. 6053 1.5745 1. 5340 1. 4863 1. 4342 1. 380 1. 3290 

0. 50 1. 3842 1. 3855 1. 3894 1. 3959 1. 4047 1.4155 1. 4280 1. 4418 1. 4563 
0. 1312 0. 1329 0. 1382 0. 1470 0. 1592 0. 1744 0. 1926 0. 2131 0. 2357 

0. 0000 0. 0499 0. 0984 0. 1438 0. 1848 0. 2200 0. 2480 0. 2674 0. 2773 

° oO. ° oO. 0.7135 

1 1. 1.4790 1 1. 1, 3266 


Mo = 2, Pe = 15°, «@=10° 


> 

G re) , 
0°00 | 11°15 | 22°30" | 33°45’ | 45°00" | 56°15’ | 67°30’ | 78°45" | 90°00 

0.55 1, 3902 1.3915 1. 3954 1.4017 1. 4102 1.4208 1. 4330 1. 4464 1. 4605 
0, 1169 0. 1187 0. 1243 0. 1336 0. 1465 0. 1626 0. 1817 0, 2033 0. 2269 

0, 0000 0. 0493 0.0971 0. 1418 o, 1822 0. 2167 0, 2441 0. 2630 0. 2725 

29,9295 0. 9246 0.9102 0. 8873 0. 8575 0. 8228 0. 7852 0. 7469 0, 7099 

1, 6051 1.5991 1. 5813 1. 5528 1. 5153 1.4710 1.4224 1. 3723 1. 3232 

0. 60 1, 3963 1. 3975 1, 4013 1. 4074 1. 4157 1.4260 1. 4379 1.4510 Lise 
0, 1031 0. 1050 0. 1110 0. 1208 0. 1344 0. 1513 0. 1713 0. 1939 0. 2185 

0, 0000 °. aaa 0. 0959 0. 1401 0. 1799 0. 2138 0. 2407 0.2591 0. 2683 

0, 9185 0.913 0. 8999 0. 8779 0. 8491 0. 8155 0.7791 0.7419 0. 7058 

1, 5916 1. 5858 1. 5687 1.5412 1.5051 1. 4623 1.4154 1. 3667 1, 3189 

0. 65 1, 4023 1. 4035 1.4071 1.4131 1.4212 1.4312 1.4428 1.4556 1. 4690 
0, 0899 0.0919 0, 0982 0. 1085 0. 1227 0, 1405 0. 1614 0. 1848 0, 2103 

0, 0000 0. 0483 0, 0950 0. 1387 0. 1779 0, 2133 0. 2377 0. 2558 0. 2647 

0. 9073 0. 9027 0, 889 0. 8681 0. 8403 0. 8078 0. 7726 0. 7364 0. 7012 

1. 5776 1.5721 1.555 1.5292 1.4944 1.4531 1. 4077 1. 3604 1. 3139 

0. 70 1, 4083 1. 4094 1.4130 1. 4188 1. 4267 1. 4364 1. 4477 1. 4602 1. 4733 
0, 0770 0. 0792 0. 0858 0. 0966 0. 1114 0.1299 0. 1517 0. 1760 0. 2024 

0, 0000 0. 0479 0. 0942 0. 1374 0. 1762 0, 2092 0. 2352 0, 2529 0. 2616 

0, 8957 0. 8914 0. 8785 0. 8580 °. aa 0. 7998 0. 7656 0. 7395 0. 6963 

1, 5632 1.5579 1.5421 1. 5167 1, 4831 1. 4432 1. 3993 1. 3534 1, 3080 

0.75 1, 4143 1.4154 1.4189 1.4245 1, 4322 1.4417 1.4527 1. 4649 1.4777 
0, 0645 0. 0668 0. 0736 0. 0849 0. 1004 0. 1196 0. 1422 0. 1674 0. 1946 

0, 0000 0. 0475 0.0935 0. 1364 0. 1748 0, 2074 0. 2331 0. 2505 0. 2589 

0, 8838 0. 8797 0. 8673 0. 8475 0. 8217 0. 7913 0. 7583 0. 7242 0. 6908 

1, 5484 1. 5433 1.5281 1.5036 1.4713 1. 4327 1. 3902 1.3457 1, 3014 

0. 80 1, 4204 1.4215 1. 4249 1.4304 1.4378 1.4471 1.4578 1. 4697 1. 4822 
0, 0522 0.0545 0. 0617 0.0735 0. 0896 0. 1095 0. 1328 0. 1588 0. 1°68 

0, 0000 0, 0473 0, 0929 0. 1355 0. 1737 0. 2059 0. 2313 0. 2484 0. 2566 

0, 8715 0, 8676 0. 8557 0. 8366 0. 8148 0. 782 0. 7505 0.7174 0. 6849 

1, 5330 1, 5281 1.5135 1. 4899 1.4587 1.421 1. 3804 1.3371 1.2940 

0. 85 1, 4267 1, 4278 1.4311 1.4366 1.4439 1.4531 1. 4637 1.4755 1. 4880 
0, 0399 0, 0424 ©. 0498 0. 0619 Q. orks 0.0991 0.1231 0. 1497 0. 1782 

©, 0000 0, 0471 0.0925 0. 1349 0.1728 0. 2048 0. 2299 0. 2469 0.2551 

0, 8588 0, 8549 0. 8433 0. 8249 0. 8007 0. 7722 0.7410 0. 7085 0. 6766 

1.5169 1.5121 1. 4979 1.4750 1. 4447 1.4085 1. 3682 1. 3257 1. 2832 

0.90 1, 4332 1.4343 1. 4376 1.4430 1. 4502 1.4593 1. 4698 1. 4816 1.4942 
0, 0276 0, 0302 0. 0378 0. 0503 0. 0674 0. 0885 O. 1131 0. 1403 0. 1693 

0, 0000 0, 0469 0. 0922 0. 1344 0.1721 0. 2039 0. 228 0. 2457 0. 2538 

0, 8455 0, 8415 0. 8303 0. 8125 0. 7890 0. 7613 0. 730 0. 6990 0. 6674 

1 5001 1, 4953 1.4814 1.4592 1. 4298 1.3944 1.3550 1. 3132 1.2711 

0.95 1, 4400 1, 4411 1. 4442 1 4495 1. 4566 1.4654 1.4757 1. 4873 1.4996 
0.0151 0, 017 0. 0257 0. 0386 0. 0563 0. 0780 0. 1033 0. 1311 o. 1608 

0, 0000 0, 046 0.0919 0. 1340 0.1715 0. 2032 0. 2279 0. 2446 0. 2525 

©, 8313 0, 8276 0. 8168 0. 7997 0.7771 0. 7504 0. 7209 0. 6900 0. 6594 

1, 4821 1.4775 1.4642 1.442 1.4144 1, 3803 1.3421 1.3015 1, 2604 

1.00 1, 4472 1, 4483 1.4514 1.4565 1. 4634 1.4720 1.4821 1. 4935 1. 5058 
0, 0021 0, 0048 0. 0130 0. 0264 0. 0445 0. 0669 0. 0929 0. 1214 0. 1516 

©, 0000 0, 0467 0. 0918 0. 1338 0. 1712 0. 2027 0, 2273 0. 2438 0. 2516 

0, 8161 0, 8125 0. 8022 0. 7857 0. 7641 0. 7383 0. 7098 0. 6799 0. 6500 

1, 4627 1, 4582 1.4455 1.4249 1.3975 1. 3645 1. 3275 1. 2879 1. 2478 

F, 0, 5636 0, 5652 0. §703 0. 5788 0. §909 0. 6065 0. 6259 0. 6489 0. 6755 
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Mo = 2; Bu = 15°, a= 10° 


} 
t ——_———_— — ——— : a oe — = SMe er I 
01°15" | 112°30' | 123°45" | 135°00" | 146°15' | 157°30" | 156°45" | 18000’ | 180°00" 
0.00 1. 4239 1. 4437 1. 4621 1. 4791 1. 4928 1, 5039 1. §104 1. 5180 1.5131 
0. 3815 0. 3868 0. 3918 0. 3963 0. 4000 0. 4030 0. 4047 0. 4067 0. 4054 
0. 4098 0. 3990 0. 3705 oO. 3218 0. 2601 0. 1806 0. 0983 0. 0000 0. 0000 
0. 6496 0. 6178 0. 5968 0. 5852 0. 5808 0. 580 0. 5816 0. 5821 0. 5821 
1, 2427 1.1990 1. 1697 1. 1534 1.1472 1. 146 1. 1484 1.1542 1. 1490 
0. 05 1. 4320 1.4517 1.4701 1. 4865 1.4997 1, 5092 1.5144 1.5164 
0. 3622 0.3711 0. 3803 0. 3891 0. 3976 0. 4042 0. 4092 0. 4123 
0. 3852 0. 3738 0. 3447 0. 2986 0. 2375 0. 1647 0. 0845 0, 0000 
0, 6628 © 6307 0. 6083 0. 5943 0. 5849 0. §836 ©. 5826 o. 5822 
1. 2310 1. 1831 1. 1490 1.1269 1.1171 1.1196 1.1385 1.1544 
0.10 1. 4375 1.4562 1. 4736 1. 4887 1. 5007 1. 5095 1.5145 1.5164 
0. 3454 0. 3571 0. 3694 0. 3814 0. 3929 0. 4020 0. 4088 0. 4124 
oO. 3628 0. 3505 0. 3219 0.2775 0. 2197 0. 1520 0. 0776 0. C000 
0. 6717 0. 6395 0. 6160 0. 6003 0. 5908 0. 5855 0. 5831 0. 5822 
1. 2446 1. 1986 1.1651 1. 1440 1, 1361 1.1391 1. 1487 1.1544 
0.15 1.4424 1. 4603 1. 4767 1.4910 1. 5023 1. 5106 1.5155 1.5172 
0. 3307 0. 3450 0. 3598 0. 3741 0. 3877 0. 3984 0. 406 0. 4101 
0. 3443 O. 3317 0. 3037 0. 2612 0. 2065 0. 1428 oer 0. 0000 
0. 6776 0. 6454 0. 6212 0. 6042 0. §932 0. 5865 0. 5831 0. 5819 
1.2563 1, 2122 1.1790 1.1579 1. 1489 1. 1482 1.1518 1.1540 
0, 20 1. 4469 1.4641 1. 4798 1.4934 1, 5042 1.5121 1. 5168 1, 5185 
0. 3177 0. 3341 0. 3509 0. 3671 0. 3822 0. 3942 0. 4027 0. 4067 
0. 3291 0. 3163 0. 2891 0. 2483 0. 1962 0. 1356 0. 0691 0. 0000 
0. 6814 0. 6492 0. 6245 0. 6066 0. 5945 0. 5868 0. 5827 0. 5813 
1, 2665 1, 2227 1. 1896 1. 1678 1. 1567 1.1526 1, 1526 1.1531 
0. 25 1.4512 1. 4677 1. 4828 1. 4960 1. 5063 1.5140 1. 5186 1.5201 
0. 3069 0. 3242 0. 3427 0. 3604 0. 3765 0. 3895 0. 3986 0. 4026 
0. 3163 0. 3036 0. 2771 0. 237 0. 1879 0. 1299 0. 0662 0. 0000 
0. 6835 0. 6515 0. 6264 0. 607 0. 5949 0. 5865 0. 5819 0. 5803 
1. 2734 1. 2303 1.1971 1. 1743 1. 1613 1. 1546 1.1522 1.1517 
0. 30 1. 4553 1. 4713 1.4859 1. 4986 1. 5087 1.5161 1. 5205 1.5221 
0. 2954 0. 3150 0. 3350 0. 3539 0. 3711 0. 3847 0. 3944 0. 3981 
0. 3956 0. 2930 0, 2672 O. 2293 0. 1812 oO. 1252 0. 0639 0. 0000 
0. 6843 0. 6525 0. 6273 0. 6082 0. 5947 0. 5857 0. 5807 0. 5789 
1. 2780 1.2355 1.2021 1. 1784 1. 1637 1.1550 1.1510 1. 1498 
0. 35 1. 4594 1.4748 1. 4890 1. 5013 1.5111 1.5184 1.5227 1.5242 
0. 2855 0. 3066 0. 3278 0. 3477 0. 3656 0. 3798 0. 3895 0. 3935 
0. 2965 0. 2840 0. 2588 0. 2221 0. 1755 0. 1213 0. 0619 0. 0000 
0. 6840 0. 6526 0. 6273 0. 6078 0. 5938 0. 5844 0. $791 0. $773 
1. 2807 1. 2387 1. 2052 1. 1806 1. 1645 1. 1543 1.1491 1.1474 
0. 40 1. 4633 1. 4783 1.4921 1. 5041 1.5137 1. 5208 1. 5250 1. 5265 
0. 2764 0. 2986 0. 3209 0. 3417 0. 3603 0. 3749 o. 3848 0. 3889 
0. 2887 0. 2764 0. 2518 0. 2161 0. 1708 o. 1181 0. 0602 0. 0000 
0. 6829 0. 6518 0. 6265 0. 6068 0. 5925 0. §828 0. 5772 0. 5753 
1, 2818 1. 2403 1. 2066 1. 1814 1. 1641 1. 1528 1. 1467 1. 1446 
0. 45 1. 4672 1. 4818 1. 4952 1. 5070 1. 5163 1. 5233 1.5275 1. 5290 
0. 2677 0. 2911 0. 3143 0. 3358 ©. 3550 0. 3709 o. 3801 0. 3842 
o. 2821 0. 2699 0. 2457 0. 2109 0. 1667 0. 1153 o. 0588 0. 0000 
o. 6811 0. 6504 0. 6252 0. 6053 0. 5908 0. 5808 0. 5750 0. 5731 
1. 2815 1.2405 1. 2068 1.1810 1. 1628 1. 1506 1. 1437 1. 1414 
0. 50 1.4711 1. 4853 1. 4984 1. 5099 1.5191 1. 5260 1. §302 1.5317 
0. 2596 0. 2839 0. 3080 ©. 3302 0. 3498 0. 3651 0. 375 0. 3795 
0. 2763 0. 2643 0. 2406 0. 2065 0. 1633 0. 1129 0. 057 0, 0000 
0. 6787 0. 6484 oO. ee 0. 6034 0. 5887 0. $785 0. 5726 0. 5705 
1.2801 1. 2395 1.205 1. 1796 1. 1607 1, 1473 1.1403 1, 1378 


Mey = 2, Bu = 15°, @ == 10° 
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Mo = 2, Bx = 20°, a=5° 
> 


E ee ee ‘ = ; WS fa) eee SSS = ne 
oro” | 1icis’ | 22°30" | 33°45’ | 45°00’ | 56°15 | 67°30 | 78°45" | 90°00" 
0. 00 1, 2541 1.2552 1, 2583 1. 2634 1, 2703 1.2788 1, 2886 1.2994 1, 3108 
0.4565 0. 4568 ©. 4580 0. 4598 0. 4623 oO. 4654 0. 4690 0. 4730 0.4771 
©, 0000 0, 0329 0. 0648 ©. 0947 0. 1217 0. 144 0. 1631 0. 1758 0. 1820 
1 0615 1, 0580 1.0474 1.0307 1, 0087 0. 9829 0. 9546 0. 9256 0. 8972 
1, 7613 1.7571 1.7446 1.7246 1, 6982 1. 6670 1. 6327 1.5971 1, 5620 
0.05 1, 2638 1, 2649 1.2681 1. 2733 1, 2804 1, 2892 1. 2993 1.3104 1, 3222 
0, 4305 0. 4310 ©. 4324 0. 4346 0. 4376 0. 4414 0. 4458 0. 4507 0. 4558 
0, 0000 0, 0318 0. 0627 0, 0916 0. 1176 0. 1398 0. 1573 0. 1693 0.1751 
1, 0603 1.0568 1, 0466 1, 0302 1, 0086 0. 9833 0.9555 0, 9268 0. 8987 
1, 7599 1 7558 1. 7438 1, 7246 1, 6993 1, 6692 1, 6361 1. 6016 1.5675 
0.10 1, 2729 1.2740 1.2771 1. 282 1, 2894 1.2980 1. 3080 1.3189 1. 3304 
0, 4072 0. 4077 ©. 4092 0. 411 0. 4152 0. 4195 0. 4245 0. 4300 0. 435 
0, 0090 0, 0308 0, 0607 0. 0887 oO. 1138 0. 1352 0. 1520 0. 1634 c. 168 
1.0572 1. 0538 1.0437 1.0277 1, 0066 0. 9817 0. 9544 0. 9261 0. 8982 
1.7561 1.7522 1.7405 1, 7217 1, 6970 1. 6676 1, 6351 1. 6011 1. 5674 
0.15 1, 2816 1, 2827 1, 2858 1, 2909 1, 2978 1. 3063 1, 3161 1, 3268 1. 3381 
0.3859 | 0.3865 | 0.3882 | 0. aoie | O89 0: 3996 | 0.4052 0. 4113 9. 4179 
0, 0000 0, 0300 0. 0590 0. 0861 0, 1105 0. 1311 0. 1473 0. 1582 0. 1633 
1.0525 1.0491 1.0393 1.0236 1, 0030 0. 9786 0.9517 0. 9238 0. 8963 
1.7506 | 1.7467 | 1.7353 | 1.7170 | 1.6928 | 1.6639 1, 6320 1. 5986 1. 5652 
0. 20 1, 2899 1.2909 1, 2940 1, 2990 1, 3058 1.3142 1, 3238 1. 3343 1. 3454 
0, 3665 0. 3671 0. 3690 0. 3721 0. 3763 0. 3815 0. 3875 0. 3943 0. 4014 
©, 0000 0. 0292 0.0574 0. 0838 0. 1075 0. 1275 O. 1431 0. 1536 0. 1584 
1,0466 1. 0433 1.0337 1.0184 Oo. 28 1 0. 9742 0. 9478 0. 9204 0. 8931 
1.7436 1.7398 1. 7286 1.7107 1, 6870 1. 6588 1.6274 1.5945 1. 5615 
0. 25 1. 2979 1. 2989 1. 3020 1. 3069 t. 3136 1. 3218 1. 3312 1.3415 1. 3524 
0. 3485 0. 3492 0. 3512 0. 3546 0. 3591 0. 3647 0. 3713 0. 3785 0. 3863 
0. 0000 0. 0285 0. 0561 0. 0818 0. 1048 oO. 1243 0. 1394 0. 1495 0. 1540 
1. 0397 1.0366 1. 0272 1.0121 0. 9923 0. 9689 0. 9430 0.9159 0. 8891 
1. 7354 1.7317 1.7208 1. 7933 1. 6801 1. 6524 1.6216 1. 5891 1. 5566 
2. 30 1. 3056 1. 3066 1. 3096 1. 3145 1.3211 1, 3291 1. 3384 1. 3485 1.3591 
0. 3318 0. 3326 0. 3348 0. 3383 0. 3432 0. 3492 0. 3562 0. 3640 0. 3722 
0. 0000 0. 0279 0. 0549 0. 0800 0. 1025 0. 1214 0. 1361 0. 1459 0. 1502 
1. 0321 1. 0290 1.0199 1.0051 0. 9858 0. 9627 0. 9373 0. 9107 o. 8842 
1. 7263 1.7227 1.7121 1. 6949 1. 6722 1.6450 1. 6147 1. 5828 1.5506 
0. 35 1. 3132 1.3141 1.3171 1.3218 1. 3283 1. 3362 1. 3453 1. 3553 1. 3657 
0. 3162 0. 3170 0. 3193 0. 3231 0. 3283 0. 3347 0. 3421 0. 3503 0. 3591 
0. 0000 0. 0273 0. 0538 0. 0784 0. 1004 0. 1189 0. 1332 0. 1426 0. 1468 
1.0239 1.0209 1.0119 0. 9975 0. 9785 0.9560 0. 9310 0. 9048 o. 8787 
1.7165 1.7130 1. 7025 1. 6857 1. 6635 1. 6368 1. 6070 1.5755 1. 5438 
0. 40 1. 3205 1.3215 1, 3243 1. 3290 1. 3354 1. 3432 1.3521 1. 3619 1.3721 
0. 3016 0. 3024 0. 3049 0. 3089 0. 3143 0. 3211 0. 3289 0. 3376 0. 3468 
0. 0000 0. 0269 0.0528 0. 0770 0. 0985 0. 1166 0. 1306 0. 1398 0. 1438 
1.0152 1.0122 1, 0034 0. 9893 0. 9707 0. 9486 0.9241 0. 8984 o. 8727 
1. 7060 1. 7025 1. 6923 1.6759 1.6540 1. 6279 1. 5986 1. 5676 1. 5363 
0. 45 1. 3277 1. 3286 1. 3315 1. 3361 1.3423 1. 3500 1. 3588 1. 3683 1. 3784 
0. 2877 0. 2886 0. 2912 0. 2954 0. 3011 0. 3082 0. 3164 0. 3255 0. 3352 
0. 0000 0. 0264 0.0519 0.0757 0. 0968 0. 1146 Oo. 1282 0. 1372 0.1411 
1.0059 1. 0030 0. 9944 0. 9807 0. 9625 0. 9408 0. 9168 0. 8915 0. 8662 
1.6949 1. 6915 1.6815 1.6654 1.6440 1. 6183 1. 5896 1.5591 1. 5282 
0. 50 1.3347 1. 3357 1. 3385 1. 3430 4 3492 1. 3567 1. 3653 1. 3748 1. 3847 
0.2745 0. 2754 0. 2781 0. 2826 0. 2886 0. 2960 O. 3045 0. 3140 O. 3241 
0. 0090 0. 0260 0.0512 0.0746 0.0953 0. 1128 0. 1262 0. 1350 0. 1387 
re) fe) 0.9716 0.9538 0. 9326 0. 9090 0. 8 0. 8592 
1 1 1.6544 1. 6334 1. 6082 1. 5800 1.5: 


Mo = 2, 6, = 20°, @ = 5° 
4% 


E tte ae aay —_— 
ooo” | 11°15’ | 22°30" | 33°45” | 45°00" | 56°15’ | 67°30" | 78°45’ | 90°00" 
0. 55 1.3417 | 1.3426 | 1.3454 | 1.3498 1.3559 | 1. 3633 1, 3718 1, 3811 1, 3908 
0. 2619 0. 2629 0. 2657 0. 2703 0. 2766 0. 2843 0. 2932 0, 3031 0. 3135 
0. 0000 0. 0257 0.0505 0. 0735 0, 0940 0.1112 0, 1243 0. 1329 0. 1365 
0. 9863 0. 9835 0. 9753 0. 9622 0. 9447 0. 9239 0. 9008 0. 8765 0. 8519 
1. 6712 1. 6680 1.6584 1, 6429 1. 6224 1.5976 1. 5698 1. $403 1.5102 
0.69 1. 3487 1.3496 1.3523 1. 3566 1, 3626 1. 3699 1, 3782 1. 3874 1.3970 
0. 2498 0. 2508 0. 2537 0. 2585 0, 2650 0. 2730 0. 2823 0. 2925 0, 3033 
0. 0000 0. 0254 0. 0499 0. 0726 0, 0928 0. 1097 0. 1227 0.1311 0. 1346 
0. 9759 0. 9732 0. 9652 9.9523 0. 9 353 0.9149 0, 8y22 0. 8683 0. 8442 
1, 6586 1.6555 1. 6461 1. 5310 1. 6108 1. 5865 1.5592 1. 5301 1. 5095 
0. 65 1. 3556 1. 3565 1.3591 1. 3634 1. 3693 1. 3764 1. 3847 1. 3937 1. 4032 
0. 2381 0. 2391 0, 2422 0. 2471 0. 2539 0. 2622 0. 2717 0. 2822 0. 2934 
0. 0000 0.0251 0. 0493 0.0718 0.0918 0. 1085 0. 1212 0. 1295 0. 1329 
0. 9652 0. 9626 0. 9547 0. 9422 0. 9255 0.9055 0. 8833 0. 8598 0. 8361 
1. 6456 1. 6425 1. 6333 1, 6185 1. 5987 1.5749 1. 5481 1.5194 1. 4902 
0. 70 1. 3625 1. 3634 1, 3660 1, 3702 1, 3760 1. 3830 1.3911 1. 4000 1. 4094 
0. 2267 0. 2277 0. 230 0. 2360 0. 2430 0.2516 0.2615 0. 2723 0. 2837 
0. 0000 0. 0249 0. 048 0.0711 0, 0908 0. 1073 0, 1199 0. 1280 O. 1313 
0.9541 0.9515 0. 9439 0.9316 0.9153 0. 8958 0. 8740 0. 8510 0, 8276 
1, 6321 1. 6290 1. 6209 1.6055 1, 5861 1. 5628 1.5364 1, 5083 1.4794 
0.75 1. 3695 1. 3703 1. 3729 1.3771 1. 3827 1. 3897 1.3977 1. 4065 1.4157 
0. 2155 0. 2166 0, 2199 0. 2252 0. 2324 oO. 2412 0. 2514 0. 2625 0. 2742 
0. 0000 0. 0246 0. 0484 0, 0705 0, 0900 0. 1063 0. 1187 0. 1267 0. 1300 
0. 9426 0.9401 0. 9326 0. 9206 0, 9047 0. 8856 0, 8642 0. 8416 0. 8187 
1. 6180 1.6150 1, 6062 1, 5920 1, 5730 1.5501 1, 5242 1. 4964 1, 4680 
0. 80 1. 3766 1. 3774 1. 3799 1. 3840 1. 3896 1. 3965 1. 4044 1.4130 1.422) 
2. 2045 0. 2057 0. 2099 0. 2145 0. 2219 0. 2310 0. 2414 0. 2528 0. 2648 
0. 0000 0.0245 0. 0480 0. 0699 0. 0893 0. 1054 0. 1177 0. 1256 0. 1287 
0. 9307 0. 9282 0. 920 0. 9092 0. 8936 o. 8749 0. 8540 o. 8318 0. 8093 
1. 6033 1.6004 1.591 1.5779 1.5593 1. 5367 1.5113 1.4840 1. 4560 
0. 85 1. 3838 1. 3846 1. 3871 1.3912 1. 3967 1. 4034 1.4112 1.4198 1. 4288 
0. 1936 0. 1948 0. 1982 0, 2039 0. 2115 0. 2208 0. 2315 0. 2432 0. 2554 
0. 0000 0. 0243 0. 0477 0. 0694 0. 0886 0. 1046 0. 1168 0. 1246 ©.1277 
0. 9182 0.9158 0. 9087 ° 8972 0. 8820 0. 8638 0. 8433 0. 8215 0. 7994 
1. 5879 1.5851 1. 5767 1. 5630 1.5448 1.5227 1. 4977 1. 4709 1. 4432 
0. 90 1. 3913 1. 3921 1. 3945 1 3985 1. 4039 1. 4106 1. 4183 1. 4268 1. 4357 
0. 1826 0. 1838 0. 1874 0. 1932 0. 2010 0. 2105 0, 2214 O. 2334 0. 2459 
0. 0900 0. 0242 0. 0474 0. 0690 0. 0881 0. 1039 0. 1160 0. 1237 0. 1267 
0. 9051 0. 9027 0. 8958 0. 8847 0. 8698 o. 851 0. 8319 0. 8105 0. 7887 
1.5717 1. §689 1. 5607 1. 5473 1.5295 1. 507 1. 4832 1.4567 1. 4295 
0.95 1. 3991 1. 3999 1. 4023 1. 4062 1.4116 1.4181 1.4258 1. 4342 1.4431 
0. 1716 O. 1727 0. 1764 0. 1823 0. 1903 0. 2000 O. 2112 0. 2233 0. 2360 
0. 0000 0. 0240 0. 0472 0. 0687 0. 0375 0. 1034 0. 1153 0. 1229 0. 1259 
0. 8912 0. 8889 0. 8822 0. 8713 0. 8567 0. 8393 0. 8196 0. 7986 0. 7772 
1.5544 1.5517 1. 5437 1. 5306 1.5130 1.4918 1. 4676 1.4415 1.4146 
1. 00 1. 4073 1. 4081 1. 4105 1.4144 1.4197 1. 4262 1. 4338 1.4422 1.4511 
0. 1600 0. 1613 0. 1650 0. 1710 0. 1792 0. 1891 0. 2004 0. 2128 0. 2256 
0. 0900 0. 0239 0. 0470 3. pe 0. 0872 0. 1029 O. 1147 O. 1223 0. 1253 
0. 8763 0. 8740 0. 8675 0. 856 0. 8426 0. 8255 0. 8062 0. 7856 0. 7645 
1. 5358 1. 5331 1. 5252 1.5124 1.4952 1. 4743 1.4505 1. 4247 1. 3980 
Fe 0. 7260 0. 7269 0. 7296 0. 7341 0. 7402 0. 7480 0. 7571 0. 7675 0. 7788 


135 


Moo = 2, &x = 20°, @ = 5° 
9 


g 101715" | 12°30" | 123745" | 135°00" | 146°15' | 157730" | 168°45' | 180°00" | 180°00" 


0. 00 1.3224 1. 3337 1. 3442 1. 3535 1. 3612 1. 3670 1. 3706 1. 3787 1, 3718 
0. 4813 0. 4854 0. 4892 0. 4926 0.4955 0. 4976 0. 4989 0. 5018 0. 4993 
0 1813 0. 1733 0. 1581 0. 1360 0. 1079 0. 074 0. 0383 0. 0000 0, 0003 
0. 8708 0. 8473 0. 8273 o. 8112 0. 7999 0. 7905 0. 7855 0. 7839 0. 7839 
1. 5290 1. 4993 1. 4740 1. 4534 1. 4378 1.4269 1.4205 1.4262 1. 4183 
0.05 1. 3341 1. 3458 1. 3566 1. 3663 1. 3742 1, 3802 1. 3838 1.3851 
0.4611 0. 4664 0. 4714 0. 4758 0. 4796 0. 4824 0. 4842 0. 4848 
0.1742 0. 1663 0.1515 0. 1302 0. 1032 0.0715 0. 0366 ©. 0000 
0. 8723 0. 8486 0. 8284 0. 8118 0. 7991 0. 7903 0. 7850 0. 7833 
1.5353 1. 5062 1.4812 1. 4608 1.4451 1.4341 1. 4275 1.4254 
0.10 1. 3421 1. 3534 1. 3639 1. 3732 1. 3808 4. 3865 1. 3900 1.3912 
0. 4420 0. 4480 0. 4538 0. 4589 0. 4633 0. 4666 0. 4687 0. 4694 
0. 1677 0. 1600 0. 1456 0. 1250 0, 0990 0. 0686 0.0351 ©. 0000 
0. 8720 oe. 8482 o. 8278 0. 8110 0. 7980 0. 7888 0. 7834 0.7815 
1.5354 1. 5062 1. 4809 1. 4600 1.4438 1. 4323 1.4254 1.4231 
0.15 1.3495 1. 3605 1. 3707 1. 3798 1, 3872 1. 3927 1.3961 1.3972 
0.4247 | 0.4314 0. 4378 0. 4436 0. 4485 0. 4522 0. 4545 0. 4553 
0. 1421 0. 1544 0. 1404 0. 1205 0. 0953 0. 0660 0. 0337 ©. 0000 
0. 8702 0. 8465 0. 8260 0. 8090 0. 7958 0. 7864 0. 7808 0. 7789 
1. 5334 1. 5043 1.4788 1.4576 1.4410 1.4292 1.4221 1.4198 
0. 20 1. 3565 1. 3673 1. 3773 1. 3861 1. 3933 1. 3986 1.4019 1. 4030 
0.4088 | 0.4162 | 0.4232 0.4295 | 0.4348 | 0.4389 0. 4414 0. 4423 
0. 1571 0. 1495 0. 1358 0. 1165 0, 0921 0. 0637 0. 0326 ©. 0000 
0. 8673 0. 8437 0. 8232 0. 8061 0. 7928 0. 7832 0. 7776 0. 7756 
1. 5299 1. 5009 1.4753 1. 4540 1. 4372 1.4251 1.4179 1.4155 
0. 25 1. 3633 1. 3738 1. 3836 1. 3922 1. 3992 1. 4044 1. 4077 1, 4087 
0. 3943 0. 4022 0. 4097 0. 4165 0. 4222 0. 4266 0. 4293 ©. 4302 
0.1527 0. 1452 0.1318 0. 1130 0. 0893 0. 0618 0. 0316 0. 0000 
0. 8635 0. 8400 0. 8196 0. 8025 0. 7891 0. 7794 0. 7737 0.7718 
1.5252 1. 4963 1.4708 1. 4493 1. 4324 1. 4202 1.4129 1.4104 
0. 30 1. 3698 1. 3801 1. 3897 1.3981 1. 4050 1.4101 1.4133 1.4143 
0. 3807 0. 3892 0. 3972 0. 4044 0. 4105 0. 4151 0. 4180 0. 4189 
0. 1488 0.1414 0. 1283 oO. er 0. 0868 0. 0600 0. 0307 0. 0000 
0. 8589 0. 8357 0 8153 9. 7982 0. 7848 0.7751 0. 7693 0. 7674 
1.5195 1.4908 1. 4654 1. 4439 1. 4269 1.4146 1.4072 1.4047 
0. 35 1. 3762 1. 3863 1. 3957 1.4040 1.4107 1. 4157 1. 4188 1.4199 
©, 3681 0. 3770 0. 3855 0. 3931 ©. 3994 0. 4043 0. 4073 0. 4083 
0. 1453 0. 1381 0.1252 0. 1072 0. 0847 0. 0585 0. 0299 0. C000 
0. 8537 0. 8307 0. 8104 0. 7934 0. 7800 0. 7703 0. 7645 0. 7626 
1.5131 1. 4846 1. 4592 1. 4377 1.4207 1. 4083 1. 4009 1. 3984 
0, 40 1. 3824 1. 3924 1. 4016 1. 4097 1.4163 1. 4213 1. 4243 1. 4253 
0. 3563 0. 3656 0. 3744 0. 3824 0. 3890 0. 3941 0. 3972 0. 3983 
0. 1422 0. 1351 0. 1225 0. 1048 0. 0827 0. 0572 0. 0292 ©. 0000 
0. 8480 0. 8252 0. 8051 0. 7882 0. 7748 0. 7651 0. 7593 ©. 7573 
1. 5059 1. 4776 1.4524 1. 4310 1. 4139 1. 4015 1. 3940 1.3915 
0. 45 1. 3886 1. 3983 1. 4074 1. 4154 1. 4219 1. 4268 1. 4298 1. 4308 
0. 3450 0. 3548 0. 3640 0. 3722 0. 3791 0. 3844 0. 3876 0. 3888 
©. 1395 0. 1324 0. 1200 0. 1027 0. 0811 0. 0560 0. 0286 ©. 0000 
0. 8418 0. 8193 0. 7994 0. 7825 0. 7692 0. 7596 0. 7537 0.7518 
1.4981 1.4791 1.4450 1. 4237 1, 4066 1. 3943 1. 3868 1. 3842 
0. 50 1.3946 1. 4043 1. 4132 1.4210 1.4275 1. 4323 1. 4352 1. 4362 
9. 3344 0. 3444 0. 3540 0. 3625 0. 3697 0. 3751 0. 3785 0. 3796 
Oo. 1371 0. 1301 o. 1178 0. 1008 0. 0795 0. 0550 0.0281 0. 0000 
oO. ope 0. 8130 0. 7932 0. 7765 0. 7633 oO. 0. 7478 0. 7459 
1. 4808 1. 4620 1. 4371 1.4159 1. 3989 1. 1. 3799 1.3765 


0. 60 


0. 65 


0. 70 


0. 75 


0. 80 


0. 85 


0. 90 


0.95 


101°15" | 112°30° 


1, 4007 
0. 3241 
0. 1349 
0, 8282 
1, 4808 


4066 
3143 
1329 
8209 
4715 


4127 
. 3047 
1312 
8131 
4616 


4188 
295 

1398 
8050 
4512 


4250 
2861 
1282 
7964 
4401 
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70.2 


4314 
2770 
1270 
7873 
4284 


4379 
2678 
1259 
7777 
4159 


4448 
2584 
1249 
7674 
4025 


4522 


2488 
1241 
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0. 
0 
0. 
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rooor r99090" fFOoOo9rF -900—= -0900—- #900" 


rooor 


. 3346 
. 1279 
. 8062 


4534 


. 4160 
. 3250 
Tet 
. 7992 
- 4443 


. 4219 


. 3158 
1244 
- 7917 
- 4346 


4279 
. 3067 
122 
783 
4245 


4340 
2977 
1215 
7756 
4137 


440 
288 
1203 
7668 


4023 


4468 
2798 
. 1192 
» 7574 
3900 


4537 
2797 
1183 
7473 
3768 


4610 
2611 
1175 
7363 
3622 


4691 
2509 
1168 
. 723 
345 


. 8026 


Moo = 2, Bu = 20°, @ = 5° 


123°45’ 

1.4189 1. 4267 
0. 3444 0. 3532 
0. 1159 0. 0991 
0. 7867 0. 7701 
1. 4287 1. 4076 
1. 4247 1. 4323 
O. 3351 0. 3442 
0.1141 0. 0976 
0. 7798 ©: 7834 
1.4197 1. 3988 
1. 4305 1.4381 
0. 3261 0. 3354 
0. 1126 0. 0962 
0. 7726 0. 7563 
1.4103 1. 3895 
1.4364 1. 4439 
0. 3173 0. 3268 
0. 1112 0. 0950 
0. 7649 0. 7488 
1. 4004 1. 3797 
1. 4424 1. 4499 
0. 3086 O. 3182 
0. 1099 0. 0939 
0. 7569 0. 7409 
1, 3898 1, 3692 
1. 4487 1. 4560 
0. 2999 0. 3097 
0. 1088 0. 0930 
0. 7483 0. 7325 
1. 3786 1. 3581 
1.4551 1. 4625 
0, 2911 0. 3010 
0. 1079 0. 0921 
0. 7391 0. 7235 
1, 3665 1. 3461 
1. 4620 1. 4693 
0. 2820 0. 2921 
0. 1070 0.0914 
0. 7292 0. 7136 
1. 3534 1. 3331 
1. 4694 1. 4768 
0. 2726 0. 2827 
0. 1063 0. 0908 
0. 7183 0. 7028 
1. 3389 1.3185 
1.4776 1. 4851 
0, 2623 0. 2724 
0. 1056 0. 0902 
0. 7059 0. 6904 
1, 3224 1. 3019 
oO 8142 o. 8248 


0 


1. 4330 
0. 3606 
0. 0782 
0.7570 
1. 3906 


« 4386 
. 3518 
. 0770 
- 7503 
«3819 


4443 
. 3432 
. 0759 
. 1433 
3727 


- 4501 
- 3347 
0750 
7359 
3630 


4560 
3263 
0741 
7281 
3526 


4621 
3178 
073 
719 
3415 


4686 
3093 
0727 
7109 
3296 


4754 
3004 
0721 
7O11 
3166 


4829 
2910 
0716 
6903 
3020 
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4914 
2807 
0712 
6778 
. 2851 


rmooor 


oy 


. 8338 


137 


- 4378 
. 3661 
. 0540 
- 7474 
- 3783 


+ 4433 
. 3575 
0532 
7408 
3696 


4489 
3490 
0525 
7339 
3604 


4546 
3406 
0518 
7266 
3597 


4605 
3323 
0512 
7188 
3404 


re9or roeoor rooo- mofo 


S070. 


4667 
3240 
0507 
7105 
3294 


4731 
3155 
0502 
7o16 
3175 


4800 
3066 
0498 
6919 
3044 


4876 
2972 
0494 
6811 
2898 
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4962 
2868 


. 0491 
. 6685 


2727 


900 


0. 8407 


135°00" | 146°15' | 157°30" | 168°45' 


9° 


rogOom reo0or -r99090r re9om -9o0or roOooOr frOooor ooo 


rooo7 


180°00" | 180°00" | 


1. 4416 
0. 3708 
0. 0000 


9. 7397 
1. 3683 


1. 4471 
oO. 3622 
0. 0000 
0. 7331 
1. 3596 


1. 4527 
0. 3538 
0. 0000 
0. 7262 
1.3505 


4584 
3456 
0000 
7190 
3408 


4643 
3373 
0000 
7113 
3305 


rooo7r 


9:0) 0. 


474 
3299 
Qo000 
7030 
3195 


769 
4306 
Qo00 
6942 
3076 


838 
4118 
9000 
6845 
2945 


4914 
3024 
0000 
6736 
2798 
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0. 30 
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0. 40 
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Mo=2; Bx = 20°, a= 10° 
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OO Pe OO Re re Onur ame OF Ors Bee OO. 
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mre OOF 


mG. 0. 


4311 
1203 
2007 


9115 


1949 
4036 
1167 
2004 


9117 


2046 
3788 
1135 
197 
et 


2139 


. 3562 


1106 
1931 
9037 


2228 
3354 
1080 
1871 
8970 


2313 


3161 
1058 
1799 
8889 


- 2395 


2982 
1038 
1718 
8796 


2474 
2815 
1021 
1629 


8694 
2551 


. 2657 


1005 
1 
8085 


2627 


. 2508 


0991 
1432 
8469 


2701 
2367 
0979 
1326 


- 8347 


ec OO ee ee OO me OO Ue OO Be O Orr re 0 Ore ee OO ue Se OO) ero 
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1°15’ | 22°30’ | 33°45’ 


; 0°00’ | 1 


. 1843 


1939 
4345 


. 1770 


1605 
8655 


2046 


. 4078 


1715 
1614 
8678 


2143 
5 
1606 


- 1599 


8665 


2235 
3614 
1622 
1565 
8628 


. 2322 
. 3411 
. 1584 
1515 
. 8573 


2406 
3224 
1550 
1453 
8504 


2486 
3050 
1520 
1381 
8422 


2564 
2887 
1493 
1302 
8331 


. 2640 
. 2734 


1470 


£1215 


8232 


. 2714 
"2589 
. 1449 
. 1122 


8126 


. 2787 
. 2452 
. 1430 
. 1025 
. 8013 


138 
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1. 
1 


0 


. 2069 
- 4393 


2293 


. 1084 


8053 


2179 
4134 
2219 
1109 
8103 


2275 
3900 
2153 
1109 
8110 


2366 


3686 


2095 
1089 


. 8091 


2451 
349! 
2043 
1052 
8052 


ee 
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1998 
1003 
7998 


2611 


3143 
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Me = 2, Sx = 25°, @ = 5° 
) 


E : Se ee 
oroo | iieis’ | 22°30" | 33°45’ | 45°00" | sors’ | 67°30" | 78°45’ | 90°00" 
0. 55 1, 2136 1, 2147 1. 2279 1. 2233 1, 2305 1, 2394 1. 2497 1. 2608 1, 2726 
0. 3377 0. 3388 0. 3419 0. 3469 0. 3536 0. 3619 ©. 3715 0. 3819 0. 3928 
0, 0000 0. 0257 0.0505 0, 0736 0. 0941 0.1112 0, 1243 0. 1329 0, 1365 
1, 2027 1.1994 1. 1896 1. 1739 1.1531 1, 1282 1, 1003 1.0707 1, 0407 
1. 9076 1. 9041 1. 8938 1. 8771 1. 8548 1, 8279 1.7974 1.7648 1, 7314 
0. 60 1.2216 1. 2227 1, 2260 1, 2312 1. 2384 1, 2471 1, 2572 1. 2683 1. 2799 
0. 3263 0. 3273 0. 3395 0. 3357 0. 3426 0. 3512 0, 3609 0. 3716 0, 3828 
0. 0000 0.0255 0. 0501 0. 0729 0. 0931 0. 1101 0. 1230 0.1314 0. 1349 
1.1912 1. 1880 1. 1784 1, 1630 1.1426 1.1181 1, 0906 1 0615 1, 0319 
1. 8946 1, 8912 1. 8810 1, 8647 1. 8427 1, 8162 1, 7862 1.7540 1.7210 
0. 65 1, 2296 1. 2307 1. 2339 1, 2391 1.24(2 1.2548 1, 2648 1.2756 1, 2871 
0. 3152 0. 3163 0. 3196 0. 3249 0. 3320 0. 3408 0. 3508 0. 3618 0. 3732 
0, 0090 0. 0253 0. 0496 0, 0723 0. 0923 0, 1090 0, 1218 0. 1301 ©. 1335 
1.1794 1.1762 1. 1668 1.1517 1.1316 1. 1075 1, 0805 1.0518 1, 0226 
1. 8811 1.8777 1. 8678 1. 8517 1. 8301 1, 8040 1.7745 1.7427 1, 7100 
0. 70 1. 2376 1, 2387 1, 2418 1, 2470 1. 2539 1, 2624 1, 2723 1. 2830 1, 2944 
0. 3045 0. 3056 0. 3089 0. 3144 0. 3217 0. 3307 0. 3410 0. 3522 ©. 3639 
0. 0000 0, 0251 0. 0493 0. 0717 0. 0915 0, 1081 0, 1207 0. 128 ©. 1321 
1.1671 1. 1640 1.1548 1. 1400 1, 1203 1, 0966 1,0701 1.041 1, 0130 
1, 8671 1. 8638 1. 8541 1. 8382 1.8171 1.7914 1, 7622 1. 7309 1, 6985 
0.75 1. 2456 1. 2467 1, 2498 1. 2548 1.2617 1, 2701 1, 2798 1.2905 1, 3017 
0. 2940 0. 2952 0. 2986 0. 3042 0. 3117 0. 3209 0. 3314 0. 3428 0. 3547 
0. 0000 0. 0249 0. 0489 0. 0712 0. 0909 0, 1073 0. 1197 0. 1277 0, 1309 
1.1544 1.1514 1.1424 1, 1279 1, 1085 1, 0853 1,0592 1.0313 1, 0029 
1. 8526 1, 8494 1. 8398 1, 8243 1, 8034 1. 7782 1.7494 1. 7185 1, 6865 
0. 80 1. 2537 1. 2547 1, 2578 1. 2628 1. 2695 1.2778 1, 2874 1. 2979 1. 3091 
0. 2838 0. 2850 0. 2885 0. 2942 ©. 3019 0. 3112 0. 3220 0. 3336 0. 3458 
0. C000 0. 0247 0. 0486 0. 0707 0. 0902 0. 1065 o. 1188 0. 1267 0. 1299 
1. 1413 1. 1383 1.1295 1.1153 1 ones 1. 0735 1. 0478 1.0204 0. 992 
1. 8376 1. 8344 1. 8250 1. 8097 1. 7893 1. 7644 1. 7361 1.7055 1. 673 
0. 85 1. 2618 1. 2628 1. 2659 1. 2708 1. 2774 1. 2856 1. 2951 1. 3055 1. 3165 
0. 2737 0. 2749 0. 2785 Oo. 2843 0. 2922 0. 3017 0. 3127 0. 3245 0. 3369 
0. 0000 0. 0246 0. 0483 0. 0703 0. 0897 0. 1058 o. 1180 0. 1258 0. 1289 
1.1277 1. 1248 1. 1162 1. 1022 1. 0836 1.0612 1. 0360 1. 0090 0. 9813 
1. 8219 1. 8188 1. 8096 1.7946 1.7745 1.7500 1.7221 1.6919 1. 6606 
0. 90 1. 2701 1.2711 1.2741 1. 2789 1. 2855 1. 2936 1. 3030 1. 3133 1. 3242 
0. 2637 0. 2649 0. 2686 0. 2746 0. 2826 0. 2923 0. 3034 0. 3155 0. 3280 
0. 0000 0. 0245 0. 0481 0. 0699 0. 0892 0. 1052 0. 1173 0. 1250 0. 1279 
1. 1136 1.1108 1. 1023 1. 0886 1.0704 1.0484 1. 0236 0. 9970 0. 9697 
1.8056 | 1.8025 | 1.7935 | 1.7788 | 1.7590 | 1.7349 1. 7074 1. 6776 1. 6466 
0. 95 1. 2786 1. 2796 1, 2825 1. 2873 1. 2938 1. 3018 1. 3110 1. 3213 1. 3321 
0. 2537 0. 2550 0. 2587 0. 2648 0. 2729 0. 2829 0. 2942 0. 3064 0. 3191 
0. 0000 0. 0244 0. 0479 0. 0696 0. 0887 0. 1046 0. 1166 0. 1242 0. 1271 
1. 0989 1.0961 1. 0878 1. 0744 1.0565 1. 0349 1.0105 0. 9844 0. 9574 
1. 7885 1.7855 1. 7766 1. 7621 1.7427 1.7190 1.6919 1. 6624 1. 6317 
1. 00 1. 2873 1. 2883 1. 2912 1. 2959 1. 3023 1. 3102 1. 3194 1, 3296 1. 3404 
0. 2437 0. 2450 o. 2488 0. 2549 0. 2632 0. 2733 0. 2848 0. 2972 0. 3100 
0. 0000 0. 0243 0. 0477 0. 0693 0. 0884 0. 1041 0. 1160 0. 1235 0. 1264 
1.0834 1. 0806 1.0725 1.0594 1.0419 1.0207 0. 9967 0. 9709 0. 9443 
1.7704 1.7675 1, 7588 1.7446 1.7254 1.7021 1. 6753 1, 6462 1. 6157 
FE. 0. 8794 0. 8802 o. 8826 0. 8864 0. 8917 0. 8983 0. 9059 0. 9145 0. 9236 
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Moo = 2, By = 25°, 2 = 5° 


oe 


A 
E A ra = -— see 
101915" | 12°30" | 123°45' | 135°00' | 146°15' | 157°30' | 168°45’ | 180°00’ | 180°00" 
0. 00 1. 1859 1. 1982 1, 2096 1. 2198 1, 2282 1. 2344 1, 2383 1, 2552 1. 2396 
0. 5530 0. 5587 0. §641 0. 5688 0.5727 0. 5756 0. 5774 0, 5853 0. 5781 
0. 1657 0. 1581 ©, 1440 0. 1238 0. 0981 0, 0680 0, 0348 0, 0000 ©. C000 
1. 0630 1. 0343 1, 0095 0. 9890 0. 9731 0. 9618 0.9551 0, 9528 0. 9528 
1. 7466 1, 7128 1, 6833 1. 6588 1, 6397 1, 6261 1. 6180 1, 6340 1. 6153 
0. 05 1. 2039 1. 2174 1, 2301 1.2413 1, 2507 1.2577 1. 2620 1, 2635 
0. 5367 0. 5437 0. 5503 0. 5563 0. 5612 0. 5649 0. 5672 0, 5680 
0. 1620 0. 1545 9. 1407 0. 1209 0, 0958 0, 0664 0. 0340 0, 9000 
1. 0639 1.0351 1.0100 0. 9892 0.9729 0. 9613 0.9544 0, 9521 
1.7579 1.7257 1.6977 1.6744 1. 6563 1. 6434 1. 6357 1, 6331 
0. 10 ae 1, 2268 1, 2392 1.2501 1, 2591 1, 2659 1, 2700 1.2715 
0. 5197 0. 5263 . 5333 0. 5397 0. 5459 0. 5489 0. 5514 0. 5522 
oO 1582 0. 1509 9. 1373 0. 1179 0. 0934 0, 0647 0. 0331 ©, (000 
1. 0630 1.0342 1. 0089 0. 9878 0. 9713 0. 9595 0. 9524 0, 9500 
1.7578 1.7255 1 6972 1, 6734 1. 6547 1, 6413 1, 6333 1, 6305 
0.15 1. 2226 1, 2356 1 2477 1, 2583 1, 2671 1. 2737 1, 2777 1,2791 
0. 5022 0, 5102 0. 5177 0. 5245 0, 5301 0. 5343 0. 5369 0, 5378 
0. 1547 0. 1474 9, 1340 0.1151 0, 0911 0, 0631 0, 0323 0, 0000 
1. 0606 1, 0318 1, 0065 0. 9853 0. 9686 0. 9566 0. 9494 0, 9470 
1.7555 1, 7232 1. 6947 1. 6706 1. 6516 1, 6379 1. 6296 1, 6268 
0. 20 1. 2312 1. 2439 1, 2558 1, 2662 1. 2748 1, 2812 1, 2852 1, 2865 
0. 4869 ©. 4954 9. 5033 0. 5104 0. 5163 0, 5208 0. 5235 0, 5245 
0. 1513 0. 1441 0, 1310 0, 1124 0, 0889 0, 0616 0, 0315 0, 9000 
1. 0571 1, 0283 1, 0030 0. 9817 0. 9649 0. 9528 0. 9455 0, 9430 
1. 7517 1.7194 1, 6908 1, 6665 1. 6472 1. 6333 1, 6249 1, 6220 
0. 25 1. 2394 1,2519 1. 2636 1. 2738 1, 2822 1, 2885 1, 2924 1, 2937 
0. 4727 0. 4816 0. 4899 0. 4974 0. 5035 0. 5082 O. 5112 0. 5121 
0. 1483 0, 1411 0. 1282 ©. 1099 0. 0870 0. 0602 ©. 0308 0, 9000 
1.0525 1. 0239 0. 9987 0. 9773 0. 9604 0. 9482 0. 9409 0. 9384 
1. 7466 1.7144 1. 6857 1, 6613 1.6419 1, 6277 1.6192 1, 6163 
0. 30 1.2474 1, 2597 1.2711 1, 2812 1, 2895 1, 2957 1. 2995 1, 3008 
0. 4595 0.4688 | 0.4775 0.4852 | 0.4916 | 0. 4964 9. 4995 0, 5005 
©. 1455 0. 1384 0. 1257 0. 1077 0. 0852 0. 0589 0. 0301 0, 0000 
1.0472 1, 0187 0. 9935 0. 9722 9. 9553 0. 9430 9. 9357 9. 9332 
1. 7404 1, 7084 1.6797 1, 6552 1. 6356 1. 6214 1.6128 1, 6099 
3. 35 1.2551 1, 2672 1.2785 1, 2884 1, 2966 1. 3026 1. 3064 1, 3077 
0.4472 | 0.4568 | 0.4657 | 0.4737 | 0.4804 | 0.4854 0. 4885 9. 4895 
0. 1429 0. 1359 0. 1233 0. 1057 0. 0835 0.0578 0. 0295 0, 0000 
1.0411 1,0129 0. 9878 0. 9665 0. 9496 0. 9373 0. 9299 0. 9274 
1. 7334 1.7015 1.6728 1. 6483 1. 6287 1.6144 1. 6057 1, 6027 
0. 40 1. 2626 1, 2746 1, 2857 1.2955 1. 3035 1. 3095 1. 3132 1.3145 
0. 4355 0. 4454 0. 4547 0. 462 0. 4698 0. 4749 0. 4781 9. 4792 
0. 1406 O. 1336 0. 1212 0. 103 0. 0820 0. 0567 0. 0290 9, 0000 
1. 0345 1. 0064 0.9815 oO. 2903 0. 9434 0.9311 0. 9237 0.9211 
1.7256 1. 6939 1. 6653 1. 640) 1.6211 1. 6067 1. 5980 1, 5950 
0. 45 1. 2700 1. 2818 1. 2928 1, 3024 1. 3104 1. 3163 1. 3199 1, 3212 
0. 4244 0. 4346 0. 4442 0. 4526 0. 4597 0. 4650 0. 4683 0, 4694 
0. 1385 ©. 1316 0. 1193 0, 1021 0, 0807 0.0558 0. 0285 0, 0000 
1.0273 9. 9995 0. 9747 0. 9536 0. 9367 0. 9244 0. 9170 0.914 
1.7171 1. 6856 1.6571 1, 6326 1. 6130 1.5985 1. 5898 1, 586 
0. 50 1. 2773 1, 2889 1. 2998 1. 3093 4.3171 1. 3230 1. 3266 1, 3278 
0. 4139 0. 4244 0. 4342 0. 4428 0. 4500 ©. 4554 0. 4588 9. 4599 
0. 1366 Q. 1297 0. 1175 0. 1006 0. 0794 ©. 0549 0, 0281 0, 0000 
1. 0196 0. 9921 0. 9674 0. 9464 0. 9296 0. 9174 0. 9099 0. 9074 
1.7081 1. 6767 1. 6484 1. 6239 1. 6043 1. 5898 1. 5810 1. 5780 
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Mao = 2, Bx oa 25°, = 5° 


0 
123°45’ | 135°00’ | 146°15’ 


168°45" | 1g0°00’ | 180°00" 


157°30’ 


E Pray apap ek Spa 8 
| 101°15’ | 112°30’ 


0.55 1. 2845 1. 2960 1, 3067 1. 3161 1. 3239 1, 3297 1. 3333 1. 3345 
0. 4038 ©. 4146 0. 4246 0. 4334 0. 4408 0. 4463 0. 4497 0. 4509 
0. 1348 0, 1279 0.1159 0. 0991 0, 0783 0. O541 0, 0276 0. 0000 
1.0115 0. 9842 0. 9598 0. 9389 0. 9221 0. 9099 0. 9025 0. 9000 
1. 6985 1, 6673 1. 6391 1. 6147 1. 5950 1. 5806 1.5718 1, 5688 
0. 60 1.2916 1, 3030 1. 3136 1. 3229 1, 3306 1. 3364 1. 3399 1. 3412 
0. 3941 0. 4051 0. 4153 0. 4244 0. 4318 0. 4375 0. 4409 0. 4421 
0. 1332 0. 1264 0, 1144 0. 0979 0. 0772 0, 0534 0. 0273 0. 0000 
1.0030 | 0.9760 0.9517 0. 9309 0. 9143 0, 9021 0. 8947 0, 8922 
1, 6883 1, 6574 1, 6293 1. 6050 1. 5853 1. 5709 1. §620 2. 55y1 
0. 65 1.2988 | 1.3100 | 1.3205 | 1.3298 | 1.3374 | 1.3431 1. 3466 1. 3479 
0. 3847 ©. 3959 0. 4064 0. 4155 0. 4232 0. 4288 0. 4324 0. 4336 
0. 1318 0. 1249 0. 1131 0. 0967 0. 0763 0. 0527 0. 0269 0. 0000 
0.9941 0. 9673 0. 9433 0. 9226 0, 9060 0. 8939 0. 8865 0. 8840 
1. 6776 1. 6469 1. 6190 1.5948 1.5751 1. 5606 1.5518 1. 5488 
oe 72 1.3059 | 1.3170 } 1.3274 | 1.3366 | 1.3442 | 1.3499 1. 3534 1. 3546 
0. 3756 0. 3870 0. 3976 0. 4069 0. 4147 0. 4204 0. 4240 0. 4252 
0. 1304 0. 1236 0. 1118 0. 0956 0, 0754 0. 0521 0. 0266 0. 0000 
0.9848 | 0.9583 | 0.9344 | 0.9139 | 0.8974 | 0. 8853 0. 8779 0. 8754 
1, 6664 1. 6359 1, 6081 1. 5840 1, 5644 1.5499 1.5411 1.5381 
0.75 1. 3131 1. 3241 1. 3344 i:3436 1, 3512 1. 3568 1, 3603 1.3615 
0. 3667 0. 3783 0, 3890 0. 3985 0, 4063 0. 4121 0. 4157 0. 4170 
0. 1292 0. 1224 O. 1107 Oo. 0946 oO. 0746 0. 0515 Oo. 0263 0, 0000 
0. 9750 0. 9488 0.9251 0. 9947 0, 8883 o, 8762 0. 8689 0. 8664 
1. 6547 1.6244 1, 5967 1. 5726 1, 5531 1, 5386 1.5297 1.5267 
0. 80 1. 3203 1. 3313 1.3416 1. 3507 1, 3582 1. 3639 1. 3674 1. 368¢ 
0. 3579 0. 3697 0. 3806 0. 3901 0, 208¢ 0, 4039 0. 4075 0. 4088 
©. 1280 0.1212 0. 1096 0. 0936 0. 0738 0. 0510 0. 0260 0. 0000 
0. 9648 0, 9388 0.9154 o. 8951 o. 8787 0. 8667 0. 8594 0. 8569 
1. 6423 1, 6123 1, 5847 1. 5607 1.5411 1. 5266 1.5178 1.5148 
0. 85 1. 3277 1. 3387 1, 3489 1. 3580 1. 3655 1, 3712 1. 3747 1. 3759 
0. 3492 ©, 3612 0. 3722 0. 3818 0. 3897 0. 3957 0. 3993 0. 4005 
0. 1270 ©, 1202 0. 1087 0. 0928 0. 0732 0. 0505 0. 0258 0. 0000 
0.9541 0. 9284 0.9051 0. 8849 0. 8686 0. 8566 0. 8493 0. 8468 
1, 6293 1. 5994 1.5720 1. 5480 1. 5284 1.5139 1. 5050 1. 5020 
2.90 1. 3354 1, 3462 1. 3564 1. 3655 1 373) 1. 3788 1, 3823 1. 3835 
0.3405 | 9.3526 | 0.3637 | 0.3734 | 0.3814 | 0.3873 0, 3910 0. 3922 
0. 1261 ©, 1193 ©. 1078 0. 9920 0.0725 0. 0501 0. 0256 0. 0000 
0. 9428 9. 9173 0. 8942 o. 8741 0. 8579 0. 8459 0. 8386 o. 8361 
1.6155 1, 5858 1.5585 1. 5345 1.5149 1. 5003 1.4914 1. 4884 
9. 95 1. 3432 1.3541 1. 3643 1. 3734 1, 3810 1. 3868 1. 3903 1.3915 
0. 3317 ©. 3439 0. 3551 0. 3648 o. 3728 0. 3787 0. 3824 0. 3836 
0. 1252 0. 1184 0. 1070 0. 0913 0.9719 0. 0497 0.0254 0. 0000 
0. 9308 ©. 9056 0. 8825 o. 8625 0, 8463 0. 8343 0. 8270 0. 8245 
1. 6009 1.5713 1.5440 1.5200 1. 5003 1. 4857 1.4767 1. 4736 
1.00 1.3515 1, 3624 1. 3726 1. 3818 1, 3895 1.395 1. 3989 1. 4002 
©. 3228 | 9.3350 | 0.3462 | 0.3560 | 0.3639 | 0. 369 0. 3734 0. 3746 
0. 1244 0.1176 0, 1062 0. 0906 0, 0714 0. 0493 0. 0252 0. 0000 
0.9179 9. 8929 0. 8700 0. 8500 0, 8337 0. 8216 0. 8143 o. 8118 
1. 5851 1.5556 1. 5283 1. 5042 1. 4843 1. 4695 1. 4604 1. 4573 
F, 0.9331 | 9.9425 | 0.9514 | 09594 | 0.9662 | 0.9713 | 0.9745 0. 9755 
5 
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6 

$ 0°00’ | 11°15’ | 22°30’ | 33°45’ | 45°00" | 56°15’ | 67°30" | 78°45’ | 90°00’ 
0. 00 1, 0232 1.0254 1, 0319 1, 0426 1.0571 1. 0750 1. 0960 1. 1193 1. 1441 
0. 4771 0, 4782 0. 4812 0, 4861 0. 4929 0. 5013 0. 5111 0. §219 0. 5335 

0, 0000 0, 0572 0, 1129 0, 1657 0. 2143 0. 2569 0. 2922 0, 3185 ©. 3339 

1.4774 1, 4679 1, 4400 1, 3958 1. 3383 31.2714 1.1995 1. 1268 1.0575 

2. 1886 2.1785 2. 1489 2. 1015 2, 0393 1. 9660 1. 8859 1. 8035 1. 7236 

0.05 1, 0352 1.0375 1 0444 1.0557 1.0711 1. 0902 1.1125 1.1374 1.1641 
0. 4519 0. 4531 0. 4566 0, 4624 9. 4703 0. 4801 0. 4916 0. 5044 0. 5182 

0, 0000 0. 0561 0. 1107 0. 1624 0. 2097 0.2511 0. 2851 0. 3101 0. 3245 

1.4760 | 1.4667 | 1.4396 | 1.3964 1. 3403 1.2748 1, 2042 1.1327 1, 0641 

2.1871 2.1775 2. 1494 2, 1044 2. 0453 1.9756 1, 8992 1. 8206 1. 7442 

0. 10 1, 0466 1, 0490 1.0559 1. 0672 1, 0826 1.1017 1. 1240 1. 1488 1.1753 
0.4289 | 0.4302 | 0.4340 | 0.4403 | 0.4490 | 0.4597 0. 4722 0. 4861 0. 5012 

0, 0000 0. 0550 0. 1086 0, 1592 0, 2054 0. 2458 0. 2787 0. 3027 0. 3164 

1.4722 1.4632 | 1.4367 1. 3946 1. 3397 1.2757 1. 2064 1.1360 1. 0682 

2.1831 | 2.1738 | 2.1466 | 2.1032 | 2.0459 | 1.9783 1, 9040 1. 8273 1. 7523 

0.15 1.0575 1, 0598 1, 0667 1. 0780 1, 0933 1. 1123 1.1344 1.1589 1. 1851 
0.4077 | 0.4091 | 0.4133 | 0.4201 | 0.4293 | 0.4409 0. 4543 0. 4693 0. 4853 

0, 0000 0, 0541 0, 1067 0. 1564 0, 2016 0. 2409 0. 2729 0. 2961 0. 3090 

1.4665 | 1.4577 | 1.4318 | 1.3907 | 1.3371 1.2745 1. 2065 1. 1372 1, 0702 

2. 1770 2, 1681 2.1417 2, 0996 2, 0440 1.9781 1. 9057 1. 8306 1. 7567 

0. 20 1, 0680 1, 0703 1.0771 1, 0882 1, 1034 1. 1222 1. 1440 1. 1682 1. 1940 
0, 3882 0. 3897 0. 3941 0. 4013 0, 4112 0. 4235 0. 4378 ©. 4537 0. 4707 

0, 0000 © 0533 0. 1050 0. 1538 0. 1981 0. 2365 0. 2676 0. 2900 0. 3023 

1, 4592 1, 4507 1.4254 1, 3853 1, 3329 1, 2716 1, 2049 1. 1368 1.0706 

2, 1693 2,1606 { 2.1351 2, 0941 2, 0400 1.9759 1.9051 1. 8314 1.7586 

0. 25 1.0781 1. 0803 1, 0871 1.0981 1.1131 1.1316 1.1532 1.1770 1. 2024 
0. 3700 0. 3716 0. 3763 0. 3840 0. 3944 0. 4074 0. 4225 0. 4393 0. 4572 

0. 0000 0. 0525 0. 1035 0.1515 0. 1950 0. 2326 © 2629 0. 2845 0. 2963 

1. 4508 1. 4424 1. 4178 1. 3786 1. 3274 1. 2673 1. 2020 1. 1349 1. 0695 

2. 1603 2.1519 2. 1270 2. 0872 2. 0345 1.9719 1. 9026 1. 8393 1.7586 

0, 30 1. 0878 1. 0901 1, 0967 1. 1076 1. 1224 1. 1407 1.1619 1, 1854 1, 2104 
0. 3530 0. 3547 ©. 3596 0. 3677 0. 3788 0. 3924 0. 4083 0. 4258 0. 4446 

0. 0009 0.0518 0. 1021 0. 1494 0, 1921 0. 2290 0. 2586 0. 2796 0. 2908 

1.4412 1. 4331 1.4091 1. 3708 1, 3207 1. 2620 1. 1978 1.1319 1.0674 

2. 1502 2.1420 2. 1178 2. 0790 2.0277 1. 9665 1. 8987 1. 8277 1.7569 

0. 35 1. 0973 1.0995 1.1061 1. 1168 1, 1314 1.1494 1. 1703 1.1935 1.2180 
0. 3370 0. 3388 0. 3440 0. 3525 ©. 3641 0. 3784 0. 3949 0. 4133 0. 4328 

0. 0000 0. 0512 0. 1009 0. 1475 0. 1896 0. 2258 0. 2547 0. 2751 0. 2858 

1. 4309 1.4229 1. 3994 1. 3621 1, 3132 1.2556 1.1927 1, 1279 1.0642 

2. 1391 2.1311 2. 1076 2. 0698 2, 0197 1. 9600 1. 8936 1. 8238 1.7539 

0, 40 1.1065 1, 1087 1.1152 1.1257 1.1401 1.1579 1.1785 1, 2012 1.2254 
0. 3220 0. 3238 0. 3293 0. 3382 0. 3502 0. 3651 0. 3824 0. 4015 0. 4217 

©, 0000 0.0507 | 0.0998 0. 1458 0, 1874 0. 2229 °. 2513 0. 2711 0. 2813 

1. 4197 1. 4120 1. 3891 1. 3526 1, 3048 1. 2485 1. 186 1, 1230 1. 0602 

2.1272 2. 1194 2.0965 2. 0597 2, 0108 1.9524 1. 8874 1. 8188 1. 7498 

0. 45 1.1155 1.1177 1.1241 1.1345 1. 1486 1. 1661 1. 1864 1. 2088 1, 2326 
0. 3077 0. 3096 | 0. 3153 0. 3246 0. 3372 0. 3527 0. 3706 0. 3904 0. 4113 

0. 0000 0. 0502 0. 0988 0. 1443 0, 1853 0. 2203 0. 2481 0. 2674 0. 2772 

1. 4080 1. 4004 1, 3781 1. 3425 1, 2958 1, 2406 1. 1801 1.1174 1.0555 

2. 1146 2. 1071 2. 0848 2. 0489 2, 0012 1.9440 1. 8803 1, 8128 1, 7447 

0. 50 1.1244 1.1265 1. 1328 1. 1430 1.1569 1.1741 1.1941 1.2161 1, 2396 
0. 2941 0. 2961 0. 3020 0. 3117 0. 3247 0. 3408 0. 3594 0. 3798 0. 4014 

0. 0000 0.0497 | 0.0979 0. 1430 0. 1835 0. 2180 0. 245 0. 2641 0. 2734 

1. 3957 1. 3883 1. 3666 1.3318 1. 2861 1. 2322 1.172 1.1112 1. 0502 

2. 1014 2.0941 2. 0723 2. 0373 1.9908 1. 9349 1. 8724 1. 8060 1. 7389 


Mo = 2, bx = 25°, & = 10° 
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Meo = 2, Bx = 25°, « = 10° 
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| 56°15" | 67°30’ | 78°45" | 90°00’ 
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ret OO. 


rroOr rproOOr frrOOmr -reOOm ee Ooo 


mom 0 Or 
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1820 1. 2016 1. 2233 1. 2464 
3295 0. 3487 0. 3697 0. 3920 
2159 0. 2427 0. 2611 0. 2700 
2231 1, 1650 1, 10-444 1. 0443 
9251 1. 8637 1. 7985 1.7322 
1897 1. 2091 1, 2304 1, 2532 
3187 0. 3385 0. 3601 0. 3829 
2140 0. 2403 0. 2583 0. 2669 
2136 1.1566 1.0971 1.0378 
9146 1.8545 1.7993 1.7249 
1974 1, 2164 1. 2374 1.2599 
3083 0. 3286 0. 3509 0. 3742 
2123 0. 2382 0. 2558 0. 2641 
2036 1. 1478 1. 0893 1.0309 
9036 1. 8446 1.7816 1.7170 
2050 1.2237 1. 2444 1. 2665 
. 2983 0. 3191 0. 3420 0. 3659 
2108 0. 2363 0. 2536 0. 2615 
1932 1.1385 1.0811 1.0235 
8920 1. 8342 1.7722 1.7085 
2126 1, 2309 1. 2513 1, 2732 
2885 0. 3099 0. 3333 0. 3577 
2094 0. 2346 0. 2515 0. 2592 
1823 1. 1287 1, 0724 1, 0157 
8799 1. 8232 1. 7622 1. 6994 
2202 1, 2382 1. 2583 1. 2798 
2790 0. 3010 0. 3249 0. 3498 
2082 0. 2331 0. 2496 0. 2570 
1710 1.1185 1. 0632 1, 0074 
8672 1. 8116 1.7517 1. 6897 
2278 1. 2455 1. 2653 1, 2866 
2697 0. 2922 o. 3166 0. 3419 
2071 0. 2317 0. 2479 0. 2551 
1592 1. 1078 1.0536 0, 9987 
8539 1.7994 1.7405 1.6794 
2355 1.2529 1.272 1, 2934 
. 2606 0. 2835 0. 3084 0. 3342 
2062 0. 2305 0. 2464 0. 2533 
1469 1. 0967 1. 0434 9. 9894 
8400 1. 7866 1. 7287 1, 6684 
2433 1. 2604 1.2796 1, 3004 
2515 0. 2749 O. 3003 0, 3265 
2053 0. 2294 0. 2451 0. 2517 
1340 1. 0849 1. 0328 0. 9796 
8254 1.7731 1.7162 1, 6567 
251 1. 2681 1, 2870 1, 3076 
air 0. 2663 0. 2922 o, 3188 
2046 0. 2284 0. 2438 0, 2502 
1206 1.0726 1.0214 0.9691 
8100 1. 7588 1 7029 1 6441 
8524 0. 9072 0. 9243 0. 9430 
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Moo = 2, By = 25°, @ = 10° 
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10115’ | 12°30" | 129°45" | 135°00' | 146°15’ | 157°30 | 168°45’ | 180°00" | 180°00" 


1, 2824 
0. 5980 
0. 0000 
0. 8230 


1. 4410 


Moo = 2, fu = 25°, & = 10° 


0 


* | sores’ | 112°30" | 123°45" | 135°00" | 146°15° | 157930" | 168°45" | 130°00" | 180700" 
| 
0. 55 1.2701 1. 2932 1. 3149 1. 3342 1. 3501 1. 3619 1, 3691 1. 3716 
0. 4145 0. 4367 0. 4576 0. 4764 0. 4923 0. 5044 0. §120 0. 5145 
0. 2689 Oo. 2571 O. 2347 0. 2021 0. 1603 0.1112 0, 0570 0. 2000 
0. 9870 0. 9349 0. 8896 0, 8521 0. 8230 0. 8024 0. 7902 0. 7861 
1.6678 | 1.6077 | 1-5543 | 1.5092 | 1:4737 | 1.4482 1. 4329 1. 4278 
0. 60 1.2765 | 1.2994 | 1.3209 | 1.3400 | 1.3558 } 1.3675 1.3747 1.3772 
0. 4060 0. 4287 oO. 4500 0. 4691 0. 4851 0. 4973 0. 5050 0. 5076 
0. 2656 0. 2537 0. 2314 0. 1991 9.1579 0. 1095 0. 0561 0. d200 
0. 9813 0.9295 0. 8843 0. 8468 0. 8175 0. 7967 0. 7343 0. 7802 
1. 6610 1, 6012 1. 5478 1. $026 1. 4667 1. 4408 1. 4253 1.4201 
0. 65 1.2829 | 1.3055 | 4.3268 | 1.3458 | 1.3615 | 1.3732 1. 3804 1. 3829 
0. 3979 0. 4209 0. 4426 0. 4619 0. 4782 0. 4905 0. 4982 0. 5008 
0.2625 | 0.2506 | 0.2284 | 0.1964 | 0.1557 | 0. 1080 0.0553 0. 0000 
0.9750 0. 9237 o. 8786 0. 8410 0. 811 0. 7906 0. 7781 0.7739 
1.6537 | 1.5942 | 1.5408 | 1.4953 | 1-4592 | 1.4330 1.4172 1.4119 
9.79 1.2893 | 1.3117 | 1.3328 | 1.3517 | 41-3673 | 1.3791 1, 3863 1. 3888 
9. 3900 0. 4134 0- 4354 0. 4549 0. 4713 0. 4837 0. 4914 0. 4940 
0. 2597 0. 2477 0. 2256 0. 1939 0. 1537 0. 1065 0. 0545 0. 0000 
0.9683 | 0.9173 | 0.8725 | 0.8348 | 0.8053 | 0. 7841 9.7715 0.7672 | 
1. 6458 1. 5866 1. 5332 1. 4875 1.4511 1. 4245 1, 4086 1. 4032 
0. 75 1.2956 1. 3179 1. 3389 1.3577 1. 3733 1. 3851 1.3923 1. 3948 
° 3823 0. 4061 fo} 4283 0. 4481 o- 4645 0: 4769 fe) 4847 0. 4873 
0. 2571 0. 2450 0. 2230 0. 1916 o. 1518 0. 1052 0, 0538 0. 0000 
0. 9611 0. 9106 o. 8659 o. 8282 0: 7985 0.7771 0. 7644 0. 7600 
1. 6373 1. 5784 1. 5250 1.4792 1. 4424 1.4155 1, 3993 1. 3938 
0. 80 1. 3020 1. 3241 1. 3450 1, 3638 1. 3795 1. 3913 1, 3986 1. 4011 
0. 3747 0. 3989 0. 4214 0. 4412 ©. 4577 0. 4701 0. 4779 0. 4805 
0. 2548 0, 2426 0. 2207 0. 1895 0. 1501 0. 1040 0. 0532 0. 0000 
9.9535 | 9.9034 | 0.8588 | 0.8211 | 0.7912 | 0.7697 0. 7567 0. 7524 
1, 6282 1, 5696 1.5162 1, 4702 1. 4330 1. 4058 1. 3894 1. 3838 
0. 85 1.3086 | 1.3304 | 1.3513 | 1.3701 | 1.3859 | 1.3978 | 1.4052 1, 4078 
0. 3673 | 9.3918 | 0.4144 | 0.4344 | 0.4509 | 0.4633 0. 4710 0. 4735 
0.2526 | 0.2404 | 0.2185 | 0.1875 | 0.1484 | 0.1028 0, 0526 0. 0000 
0. 9454 0, 8956 0. 8512 0, 8135 0. 7834 0. 7616 0. 7485 0.7441 
1.6184 | 1,5601 | 1.5068 | 1.4604 | 1.4229 ] 1.3953 1. 3786 1. 3729 
0.90 1. 3152 1, 3370 1. 3578 1, 3767 1. 3926 1. 4047 1.4123 1.4149 
0. 3600 0, 3847 0. 4075 0. 4275 0. 4.439 0. 4562 0. 4638 0. 4663 
9. 2506 0, 2383 0. 2164 0. 1856 0. 1469 0. 1018 0.0521 0. 0000 
0. 9368 0, 8874 0. 8431 0, 8052 0. 7749 0. 7528 0. 7395 0. 7350 
1.6080 | 1.5499 | 1.4966 | 1.4499 | 1.4119 | 1. 3838 1, 3667 1. 3609 
0.95 1. 3220 1, 3437 1, 3646 1, 3836 1. 3998 1, 4122 1.4199 1.4226 
fe) a6 fs) 36 ° A005 0. 4204 0. 4367 0. 4488 0. 4562 0. 4587 
0. 2488 0, 2364 0. 2146 0. 1839 0. 1455 0. 1008 0.0516 0. 0000 
0. 9276 0, 8786 0. 8343 0. 7963 0. 7656 ©. 7432 0. 7295 0. 7249 
1. 5968 1, 5390 1. 4855 1, 4384 1. 3998 1.3711 1. 3535 1. 3475 
1,00 1. 3290 1, 3507 1. 3717 1, 3911 1. 4076 1. 4204 1 4285 1. 4313 
0. 3452 9. 3703 O. 3932 0, 4130 0. 4290 0. 4408 0. 4480 0. 4504 
0. 2472 0, 2346 0. 2128 0, 1823 0. 1442 0. 0998 0.0511 0. 0000 
0.9177 0, 8690 0. 8247 0, 7864 0. 7552 0. 7322 0, 7182 0. 7134 
1.5848 | 1.5271 | 1.4733 | 1.4257 | 1.3862 | 1.3567 1, 3384 1. 3322 
Fy 0. 9630 | 0.9834 | 1.0033 | 1.0218 | 1.0377 | 1.0499 | 1.0577 1, 0603 


149 


é 0°00 | 11°15 | 22°30’ | 33°45’ | 45°00 | 56°15’ | 67°30" | 
0. 00 0. 9951 ©. 9957 0. 9976 1. 0006 1. 0047 1, 0097 1.0155 
0.5745 | 9.5749 | 9.5760 | 0.5777 | 0.5801 | 0, 5830 0. 5863 
0, 0000 0. 0148 0, 0291 0. 0423 0. 0540 0, 0638 0, 0712 
1, 4328 1. 4308 1.424 1. 4153 1, 4025 1, 3872 1, 3700 
2. 1433 2.1411 2. 134 2.1245 2. 1108 2. 0943 2.0757 
0.05 1.0075 1, 0082 1.0104 1.0140 1.0188 1, 0246 1.0314 
0. 5536 0. 5540 0. 5554 0. 5576 0. 5605 0. 5642 0. 5683 
©, 0000 0.0148 0. 0290 0. 0422 0. 0539 0, 0636 0.0711 
1, 4316 1. 4296 1. 4237 1. 4142 1.4015 1, 3863 1, 3692 
2.1420 2. 1400 2. 1341 2.1247 2.1121 2. 0969 2.0798 
0. 10 1.0192 1, 0200 1.0221 1. 0257 1. 030. 1, 0363 1.0429 
0. 5345 0. 5350 0. 5364 0. 5387 0. 541 0. 5456 0, 5500° 
0, 0000 0. 0146 ©. 0287 0. 0418 0. 0534 0. 0630 0. 0703 
1, 4283 1, 4264 1. 4205 1.4111 1. 3985 1, 3834 1. 3664 
2. 1385 2. 1365 2. 1308 2.1214 2. 1090 2.0940 2.0771 
0.15 1, 0305 1, 0312 1. 0333 1. 0368 1.0415 1, 0473 1. 0539 
0, §170 0. 5175 ©. 5190 0. 5214 0. 5247 0, 5287 0. 5332 
0, 0000 0. 0145 0, 0284 0. 0413 0. 0527 0. 0622 0. 0695 
1, 4234 1.4214 1.4156 1. 4063 1. 3938 1. 3789 1. 3620 
2. 1332 2. 1313 2.1256 2. 1164 2. 1041 2, 0892 2.0725 
0. 20 1.0412 1.0419 1.0441 1.0475 1.0521 1.0578 1. 0643 
oO, 5010 0. 5015 0, 5030 0. 5055 0. 5089 0. 5130 0. 5178 
©, 0000 0. 0143 0. 0280 0. 0408 0.0521 0. 0615 0. 0686 
1.4171 1.4152 1. 4094 1. 4002 1. 3879 1, 3730 1, 3563 
2. 1264 2.1245 2.1189 2. 1098 2. 0977 2, 0830 2. 0665 
0. 25 1.0516 1.052 1.0544 1.0578 1. 0624 1, 0680 1.0744 
©. 4860 0. 4866 0. 4882 0. 4908 0. 4942 0. 4985 0. 5034 
©, 0000 0.0141 0, 0277 0. 0403 0. 0514 0. 0607 0. 0678 
1. 4097 1, 4078 1, 4021 1. 3930 1. 3808 1, 3661 1. 3496 
2.1185 2. 1166 2.41111 2. 1021 2. 0901 2. 0756 2. 0592 
0. 30 1, 0616 1, 0623 1, 0644 1. 0677 1. 0722 1, 0778 1. 0841 
0. 4722 0. 4727 0. 4743 0. 4770 0. 4806 0. 4850 0. 4901 
0. 0000 0.0139 0, 0274 0. 0398 0. 0509 0. 0600 0. 0670 
1. 4014 1. 399 1. 3939 | 1.3849 | 1.3729 | 1.3584 1, 3420 
2. 1096 2, 107 2, 1023 2. 0934 2. 0816 2, 0672 2.0510 
0. 35 1. 0713 1,0720 1, 0740 1.0773 1.0818 1, 0873 1. 0935 
0. 4591 0.4597 | 0.4614 | 0.4641 0.4678 | 0.4724 0. 4775 
0, 0000 0, 0138 0, 0271 0. 0394 0. 0503 0. 0594 0, 0662 
1. 3924 1.3905 1.3850 | 1.3761 1. 3642 1. 3498 1. 3336 
2. 0999 2, 0980 2, 0926 2. 0839 2. 0722 2. 0§80 2.0419 
0. 40 1. 0808 1, 0814 1, 0834 1, 0867 1.0911 1.0965 1. 1027 
0.4469 | 0.4475 | 0.4492 | 0.4520 | 0.4558 | 0, 4605 0. 4658 
©, 0000 0, 0136 0, 0268 0. 0390 0. 0498 0. 0588 0. 0655 
1, 3827 1, 3808 1. 3754 1. 3666 1.3548 1, 3407 1. 3247 
2. 0894 2, 0876 2, 0823 2. 0736 2. 0621 2, 0481 2. 0322 
0.45 1. 0J00 1, 0907 1, 0926 1.0959 1. 1002 1, 1055 1.1116 
0. 4354 0. 4360 9. 4377 9. 4406 0. 4445 0. 4492 9. 4547 
0, 0000 0, 0135 0, 0266 0. 0387 0. 0493 0, 0582 0. 0649 
1. 3724 1. 3706 1, 3652 1.3565 1.3450 1. 3309 1.3151 
2. 0783 2, 0765 2.0713 2.0628 | 2.0513 2, 0375 2, 0218 
0. 50 1.0990 1. 0997 1.1016 1.1048 1. 1091 1.1144 1.1204 
0. 4244 0. 4250 0. 4268 ee 0. 4337 0. 4386 0. 4441 
0. 0000 0. 0134 0. 0264 0. 0383 0. 0489 0. 0577 0. 0643 
1. 3617 1. 3599 1. 3546 1. 3460 1. 3346 1. 3208 1. 3051 
2. 0667 2. 0649 2.0597 2.0513 2. 0401 2. 0264 _ 2.0108 
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Meo = 2, Bx = 30°, @ = 2°30’ 
o 


: 0°00" | 11°15’ | 22°30’ | 33°45 | 45°00". | 56°15’ | 67°30’ | 78°45’ | 90°00’ 
: - Ra ee eee een ress ee eee) See 
0.55 1, 1079 1, 1086 1.1105 1, 1136 1.1179 1. 1230 1, 1290 1.1355 
oO. 4140 0. 4146 0. 4164 0. 4195 0. 4235 0. 4284 0. 4341 0. 4402 
0. 0000 0. 0133 0. 0261 0. 0380 0. 0485 0. 0572 0. 0637 ©. 0679 
1. 3505 1. 3487 1. 3435 1. 3351 1. 3238 1. 3101 1, 2947 1, 2781 
2. 0545 2.0528 2. 0477 2. 0394 2. 0283 2. 0147 1.9993 1. 9827 
0. 60 1.1167 1.1173 1. 1192 1.1223 1.1265 1. 1316 1, 1375 1.1439 
0. 4040 0. 4046 0. 4065 0. 4096 0. 4137 0. 4187 0. 4245 0. 4307 
0. 0000 0. 0132 0. 0259 0. 0377 0. 0481 0. 0567 0, 0632 0. 0673 
1, 3389 1.337! 1. 3320 1. 3237 1.3126 1, 2991 3, 2838 1, 2674 
2.0419 2.9402 2, 0352 2. 0270 2. 0160 2. 0026 1, 9874 1. 9709 
0. 65 1.1253 1. 1260 1.1278 1, 1309 1.1350 1.1401 1.1459 1.1522 
0. 3944 0. 3951 0. 3970 0. 4001 0. 4043 0. 4094 0. 4153 0. 4216 
0, 0000 0. 0131 0. 0258 0. 0375 0. 0478 0. 0563 0, 0627 0, 0668 
1, 3269 1. 3252 1. 3202 1, 3120 1. 3010 1. 2877 1, 2726 1.2564 
2. 0289 2.0272 2. 0222 2.0141 2. 0033 1.9901 1.9750 1.9587 
0. 70 1. 1339 1, 1345 1. 1364 1. 1394 1. 1435 1, 1485 1, 1542 1, 1605 
0. 3852 0. 3858 0. 3878 0. 3910 0. 3952 ©. 4004 0. 4064 ©. 4128 
0. 0000 0. 0130 0. 0256 0. 0372 0. 0474 0. 0559 0. 0623 0. 0663 
1, 3146 1. 3129 1, 3079 1 2999 1, 2890 1.2759 1, 2610 1.2450 
2.0154 2. 0138 2. 0088 2. 0009 1.9901 1.9771 1.9622 1.9460 
0.75 1.1424 1.1431 1.1449 1, 1479 1.1519 1, 1569 1, 1625 1. 1687 
0. 3763 0. 3769 0. 3789 oO. 3821 0. 3864 0. 3917 0. 3977 0. 4043 
0, 0000 0. 0130 0, 0254 0, 0370 0. O471 0. 0556 0, 0619 0, 0659 
1, 3019 1. 3003 1.2953 1. 2874 1, 2767 1, 2638 1.2491 1. 2333 
2, 0015 1.9999 1.9950 1. 9871 1.9765 1. 9636 1, 9489 1. 9329 
0. 80 1.1510 1.1516 1. 1534 1. 1563 1. 1603 1. 1652 1. 1708 1.1770 
0. 3676 0. 3682 0. 3793 0. 3735 9. 3779 0. 3832 0. 3893 0. 3960 
0, 0000 0. 0129 0. 0253 0. 0368 0. 0469 0. 0552 0. 0615 0. 0654 
1. 2889 1. 2872 1. 2824 1.2745 1. 2640 1.2513 1. 2368 1.2212 
1. 9872 1.9855 1. 9807 1. 9730 1.9625 1. 9497 1.9352 1.9193 
0. 85 1.1595 1. 1601 1. 1619 1. 1648 1. 1688 1. 1736 1. 1792 1 1853 
0. 3591 0. 3598 0. 3618 0. 3651 0. 3696 0. 3750 o. 3811 0. 387 
©, 0000 0. 0128 0. 0252 0. 0366 0. 0466 0. 0549 0. 0611 0. 0650 
1. 2754 1. 2738 1. 2690 1. 2613 1.2509 1. 2383 1.2241 1. 2086 
1. 9723 1, 9707 1. 9660 1. 9583 1. 9480 1. 9353 1. 9209 1.9053 
0. 90 1. 1681 1. 1687 1.1705 1. 1734 1.1773 1. 1821 1. 1876 1. 1936 
0, 3508 0. 3515 0. 3535 0. 3569 0. 3614 0. 3668 0. 3731 0. 3798 
0. 0000 0. 0128 0. 0250 0. 0364 0. 0464 0. 0546 0. 0608 0. 0647 
1. 2615 1. 2600 1.2553 1.2476 1. 2374 1, 2250 1.2109 1.1957 
1.9570 1 9554 1.9507 1.9431 1. 9329 1.9204 1. 9062 1. 8907 
0.95 1. 1768 1.1774 1. 1792 1. 1820 1, 1859 1. 1907 1.1961 1, 2021 
0.3425 | 0.3432 | 0.3453 | 0.3487 | 0.3533 | 0.3588 0. 3651 0. 3719 
0. 0000 0. 0127 0. 0249 0. 0362 0. 0462 0. 0544 0. 0605 0, 0643 
1.2472 1.2456 1.2410 1. 2335 1, 2234 1.2112 1. 1972 1. 1822 
1.9410 1.9395 1. 9349 1.9274 1. 9173 1, 9049 1. 8908 1. 8754 
1, 00 1. 1857 1, 1863 1. 1880 1.1909 1. 1947 1. 1994 1. 2048 1. 2108 
0. 3344 O. 3351 0. 3372 0. 3406 0. 3452 0. 3508 0. 3572 0. 3640 
0. 0000 0. 012 0. 0248 0. 0361 0. 0460 0. 0541 0. 0602 0. 0640 
1. 2323 1, 230. 1. 2262 1. 2188 1, 2089 1. 1968 1. 1830 1. 1682 
1.9245 1.9229 1.9184 1.9110 1.9010 1. 8888 1. 8748 1. 8595 
F, 1, 0990 1. 0993 1. 1003 1.1019 1, 1041 1. 1067 1. 1098 1.1131 


151 


Meo = 2) Bx == 30°, « = 2°30’ 
$ 


F “ToIs 15’ 15’ | 12°30" | 12 3°45" | * | toreis’ | 112°30° | 129°45" | 195°00" | 146r15’ | 187-30" bee 00: | 146°15 Al 157°30! ‘ 168°45' P| 180°00’ | 180°00’ 
0. 00 1, 0349 1, 0412 1, 0471 1, 0523 1.0566 1, 0598 1.0617 1.0766 1. 0624 
0. 5975 0. 6011 0, 6045 0. 6075 ©. 6100 0. 6118 0. 6130 0. 6216 0. 6134 
0, 0769 0. 0728 °, 0658 0, 0562 0. 0443 0. 0306 0. 0156 0. 0000 0. 0000 
1, 3149 1. 2978 1, 2825 1, 2693 1. 2587 1.2510 1. 2462 1. 2446 1. 2446 
2.0157 1.9970 1, 9801 1.9656 1.9538 1.9452 1.9400 1.9559 1. 9382 
0. 05 1.0544 1, 0620 1.0691 1.0753 1. 0805 1. 0844 1, 0868 1. 0876 
0. 5825 0. §872 0. 5916 0. 5954 0. 5986 0. 6010 0. 6025 0. 6030 
°. a76 0. 0726 0. 0657 0. 0561 0. 0443 0, 0306 0. 0156 0. 0000 
1, 3142 1, 2971 1, 2817 1, 2685 1, 2578 1, 2500 1.2453 1. 2436 
2.0250 2. 0079 1, 9926 1.9794 1. 9688 1,9610 1. 9563 1.9547 
0.10 1.0656 1, 0731 1, 0800 1, 0861 1.0911 1.0949 1.0972 1.0980 
0. 5649 0. 5698 0. 5743 0. §783 0. 5816 0. 5841 0. 5856 0. 5861 
0.0759 0.0719 0. 0651 0. 0556 0. 0438 0. 0303 0. 0155 0. 0000 
1, 3117 1. 2946 1, 2792 1. 2659 1, 2552 1. 2474 1. 2426 1. 2409 
2.0225 2.0055 1, 9900 1.9767 1. 9660 1,9581 1.9533 1.9517 
0.15 1, 0762 1, 0835 1. 0903 1, 0963 1. 1013 1, 1049 1, 1072 1. 1080 
0. 5487 0. 5538 0. 5585 0. 5626 0. 5661 0. 5686 ©, §702 0. 5707 
0. 0750 0. 0710 0. 0642 0. 0549 0. 0433 0. 0299 0. 0153 0. 0000 
1 3076 1, 2906 1, 2752 1, 2619 1.2512 1. 2433 1. 2385 1. 2369 
2. 0183 2. 0012 1. 9857 1.9724 1.9616 1.9536 1. 9488 1.9471 
0. 20 1, 0863 1. 0935 1, 1002 1, 1061 1. 1109 1.1146 1, 1168 1.1175 
0. 5338 0. 5390 ©. 5439 0. 5482 0. 5518 0. 5544 0. 5560 0. 5566 
0. 0740 0. 0701 0, 0634 0. 0541 0. 0427 0. 0295 0.0151 0. 0000 
1, 3023 1, 2853 1, 2700 1, 2568 1, 2460 1, 2382 1. 2334 1.2317 
2.0126 1.9955 1. 9801 1, 9667 1.9559 1.9479 1. 9430 1.9413 
0. 25 1.0961 1. 1032 1. 1097 1.1155 1. 1203 1. 1238 1. 1260 1, 1268 
0.5199 0. 5254 0. 5304 0. 5348 0. 5385 0. 5412 0. 5429 9. 5434 
0. 0730 0. 0691 0. 0625 0. 0534 0. 0421 0. 0291 0. 0148 0. 0000 
1. 2960 1.2791 1, 2638 1. 2506 1. 2400 1. 2321 1. 2273 1. 2257 
2. 0057 1. 9887 1. 9733 1.9599 1.9491 1.9411 1. 9362 1. 9345 
0. 30 1. 1055 1.1125 1.1189 1. 1246 1, 1293 1. 1328 1. 1350 1. 1357 
0. 5071 O. 5126 0. 5178 0. 5223 0. 5261 0. §289 0. 5306 0. 5312 
0. 0721 0. 0683 0.0617 0. 0527 0.0415 0. 0287 0. 0146 0, 0000 
1. 2888 1.2721 1, 2569 1. 2437 1, 2331 1. 2253 1. 2205 1. 2188 
1.9979 1.9810 1, 9656 1.9522 1.9414 1. 9334 1.9285 1. 9268 
0. 35 1. 1146 1.1215 1, 1279 1. 1335 1. 1381 1, 1416 1. 1437 1.1444 
0. 4950 0. 5007 0. 5060 0. 5107 0. 5145 0.5 ys 0. 5191 0. 5197 
0. 0713 0. 0674 0, 0609 0. 0520 0. 0410 0.0 0.0145 0, 0000 
1. 2809 1. 2643 1, 2492 1. 2362 1. 2256 1. oie 1. 2130 1.2114 
1. 9892 1.9724 1.9571 1.9438 1. 9329 1.9249 1. 9200 1.9183 
0. 40 1. 1235 1. 1303 1. 1366 1.1421 1. 1467 1.1501 1, 1522 1.1529 
0. 4836 0. 4895 0. 4949 0. 4997 0. 5036 0. §065 0. 5083 0. 5089 
0. 0705 0. 0667 0, 0602 0.0514 0. 0405 0. 0280 0. 0143 0. 0000 
1.2725 1. 2560 1.2410 1. 2280 1.2175 1. 2097 1. 2049 1. 2033 
1.9799 1. 9632 1.9479 1.9346 1.9238 1.9158 1.9109 1.9092 
0. 45 1, 1321 1. 1389 1.1451 1, 1506 1.1551 1.1584 1. 1605 1, 1612 
0.4729 | 0.4789 | 0.4844 | 0.4893 | 0.4933 | 0.4963 0. 4981 0. 4987 
0. 0697 0. 0659 0, 0596 0. 0508 0. 0401 0. 0276 0.0141 ©. 0000 
1.2635 1.2471 1, 2322 1.2193 1. 2089 1.2011 1. 1964 1. 1948 
1. 9699 1.9533 1,9381 1.9249 1.9141 1.9061 1.9012 1. 8996 
0. 50 1.1407 1. 147 1.1535 1. 1589 1. 1633 1. 1666 1. 1687 1. 1694 
0. 4627 °. 4058 0. 4745 0. 4794 0. 4835 0. 4865 0. 4884 0. 4890 
0. 0590 o- 0853 0. 0590 0. 0503 0. 0396 0. 0273 0. 0140 0, 0000 
1 1. 237 1, 2230 1. 2102 1 1.1921 1. 1874 1, 1858 
1.9429 1, 9278 1.9146 1.8959 1. 8911 1. 8894 


Mco = 2, By = 30°, a = 2°30" 
Aco = : | 
to1eis’ | 112°30" | 123°45" | 135°00" | 146°15" | 157°30" | 168°45" | 180°00' | 180°00" 


1.1490 1.1556 1.1617 1, 1670 1.1714 1.1747 1. 1767 1.1774 
0. 4530 0. 4592 0. 4650 0. 4700 0. 4741 0. 4772 0. 4791 0. 4797 
0, 0684 0, 0647 0, 0584 0. 0498 0. 0392 0. 0271 0, 0138 0. 0005 
1, 2441 1.2281 1, 2134 1, 2007 1, 1904 1. 1828 1,1781 1.1765 
1, 9484 1.9320 1.9170 1. 9039 1, 8932 1. 8853 1. 8804 1. 8787 
1, 1573 1.1638 1, 1698 1.1751 1.1795 1. 1827 1, 1847 1. 1854 
0, 4438 0.4500 9.4559 0. 4610 0. 4652 0. 4683 0. 4702 0. 4709 
0. 067 0.0641 0. 0579 0, 0493 0, 0389 0. 0268 0. 0137 0. 0000 
1, 2338 1.2179 1, 2034 1, 1908 1, 1506 1.1730 1. 1683 1. 1667 
1, 9369 1, 9206 1, 9057 1, 8927 1. 8820 1. 8741 1, 8693 1. 8676 
1.1655 1.1719 1 1779 1, 1831 1.1874 1.1907 1.1927 1- 1933 
0. 4348 0, 4412 0. 4471 ©. 4523 0. 4565 0. 4597 0. 4616 0. 4623 
0, 0672 0, 0635 0, 0574 0. 0489 0. 0385 0 0266 0. 0136 0. 0000 
1, 2232 1. aan 1, 1930 1, 1805 1, 1704 1, 1628 1, 1582 1. 1566 
1,9250 1.908 1, 8940 1, 8810 1. 8704 1. 8625 1. 8577 1. 8560 
1, 1736 1, 1800 1, 1859 1.1911 1.1954 1. 1986 1, 2006 1. 2012 
0.4262 | © 4327 | 0.4386 | 0.4439 | 0.4482 | 0.4514 ©. 4534 0. 4540 
0, 0667 © 0630 0, 0569 0, 0485 0. 0382 0. 0263 0. 0134 0. 0000 
1.2122 1, 1966 1, 1823 1, 1699 1.1598 1. 1523 1. 1477 1. 1462 
1.9126 1, 8965 1, 8818 1. 8689 1. 8583 1. 8505 1. 8457 1. 8440 
1, 1817 1, 1881 1, 1939 1.1991 1, 2033 1, 2065 1, 2085 1. 2091 
0. 4179 0. 4244 0. 4304 9. 4357 0. 4401 0. 4433 0. 4453 0. 4460 
0, 0662 0, 0626 0, 0565 0. 0481 0. 0379 0. 0261 0. 0133 o. 0000 
1, 2008 ae 1, 1712 1.1589 1.1489 1.1414 1. 1369 1. 1353 
1, 8997 1, 883 1, 8692 1, 8563 1. 8458 1. 8380 1, 8332 1. 8316 
1. 1899 1.1961 1, 2020 1. 2071 1.2113 1.2145 1. 2164 1.2171 
0. 4097 0. 4163 0. 4224 O. 4277 0. 4322 0. 4354 0. 4374 0. 4381 
° ones 0, 0621 0. 0560 0. 0478 0. 0376 0. 0259 oO. soos 0. 0000 
1. 1890 1, 1737 1.1597 1.147 1.1375 1. 1302 1.125 1.1241 
1. 8864 1, 8706 1 B60 rae 1, 8328 aces 1, 8202 1. 8186 
1. 1980 1, 2043 1. 2101 1. 2152 1. 2193 1. 2225 1, 2244 1, 2251 
9. 4017 0. 4084 0. 4145 0. 4199 0. 4244 0. 4277 0. 4297 0. 4304 
° eee 0, 0617 0. 0557 0. 0474 0. 0373 0. 0257 0. 0131 0. 0000 
1.176 1, 1617 1. 1478 1.1357 1.1258 1.1185 1.1140 1.1124 
1. 8726 1, 8569 1. 8424 1. 8297 1. 8193 1. 8115 1. 8067 1. 8051 
1, 2063 1,2125 1, 2183 1. 2233 1.2275 1. 2306 1. 2326 1. 2332 
©. 3939 0, 4006 0. 4068 oO. 4122 0. 4167 0. 4200 0. 4220 0. 4227 
0. 0650 0. 0613 0. 0553 0. 0471 0. 0371 0. 0256 0. 0130 0. 0000 
1. 1642 1, 1492 1.1354 1.1234 1.1136 1. 1063 1.1018 1. 1003 
1. 8583 1, 8426 1, 8282 1.8155 1. 8052 1.7974 1. 7926 1.7910 
1. 2147 1, 2209 1, 2266 1.2317 1.2358 1. 2390 1. 2409 1, 2416 
O. 3861 ©. 3929 0. 3991 0. 4045 0. 4091 0. 4124 0. 4144 0. 4151 
0. 0646 0. 0610 0, 0550 0. 0468 0. 0369 0. 0254 0. 0130 0. 0000 
1.1511 1, 1362 1.1225 1.1106 1. 1009 1.0936 1.0891 1. 0876 
1, 8433 1.8277 1, 8134 1. 8007 1. 7904 1. 7827 1.7779 1. 7763 
1. 2233 1, 2295 1, 2352 1. 2402 1.2444 1.2475 1.2495 1, 2501 
0. 3783 0, 3851 0. 3914 0. 3969 0. 4014 0. 4047 0. 4067 0. 4074 
0. 0643 0, 0606 0. 0547 0. 0466 0. 0366 0. 0252 0. 0129 0. 0000 
1. 1373 1, 1226 1, 1090 1. 0972 1, 0875 1, 0803 1.0758 1.0743 
1. 8276 1, 8121 1.7978 1. 7852 1.7748 1.7671 1. 7623 1. 7607 
1.1199 1, 1233 1.1263 1. 1290 1. 1312 1. 1328 1. 1338 1. 1342 
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Moo = 2; 8 pr = 30°, a= 5° 


oO, 
oO, 
oO. 
1, 


2. 


1, 
oO. 


9903 
5717 
1416 
3983 
0949 


0092 
5559 


0. 1406 


Buca e ore OD Ouet = (Mer O: Our Be OO. PR ees BOO: NE OcOr 


2-08 


1. 3985 
2 


1037 


0215 
5366 
1390 
3966 
1027 


0328 
5107 
1303 
3980 
0984 


0436 
504% 


338 


2944 


0539 
4896 
1339 
3816 
0881 


0638 
4761 
1324 
3744 
0806 


0734 
4635 
1310 
3664 
0722 


0827 
17 
Toye 
ait 
0630 


0918 
4405 
1284 
3484 
0531 


SN rea rr eee SS Ta EEE 
oro" | 111s’ | 22°30" | 33°45’ | 45°00" re 56°15" | 67°30" | 
0. 00 0. 9499 0. 9512 0. 9548 0, 9608 0. 9689 0, 9788 
0. 5484 {| 0.5491 | 0.5513 | 0.5547 | 0.5594 | 0.5651 
0, 0000 ©, 0289 0, 0569 0, 0830 0. 1064 0, 1262 
1. 5330 1, 5286 1, 5156 1.4947 1. 4672 1. 4345 
2. 2371 2, 2325 2, 2189 2.1970 2. 1680 2. 1334 
0. 05 0. 9629 0. 9643 0, 9685 ©. 9753 0. 9846 0, 9960 
0. 5264 ©. 5273 0. §299 ©. 5341 0. 5398 0. 5468 
0. 0000 0. 0287 0, 0566 0, 0825 0. 1057 0. 1253 
1.5317 | 1.5273 | 1.5145 | 1.4939 | 1.4667 | 1.4343 
2 2358 2.2315 2, 2188 2.1985 2.1716 2. 1394 
0. 10 0. 9752 0. 9767 0. 9809 0. 9877 0. 9969 1. 0083 
0. 5064 0. 5073 0. 5100 0.5145 0. 5206 0. 5280 
0. 0000 0. 0284 0.0559 0. 0816 0. 1046 0. 1240 
1, 5282 1, 5238 1.5111 1, 4909 1. 4640 1, 4320 
2, 2321 2, 2278 2.2154 2.1956 2. 1693 2. 1378 
0.15 0. 9870 0. 9884 0. 9926 0. 9994 1, 0085 1. 0198 
0. 4880 0. 4890 0. 4918 0. 4965 0. 5029 0. 5107 
0, 0000 0. 0281 0, 0503 0, 0807 0. 1003 0. 1204 
1. 5228 1, 5185 1, 5009 1, 4800 1.4506 1, 4210 
2. 2265 2, 2223 2, 2101 2, 1908 2. 1610 2. 1300 
0. 20 0. 9983 0. 9997 1, 0039 1, 0105 1, 0196 1 0308 
0. 4711 0. 4721 0. 4751 0, 4800 o. 4866 © 4947 
0, 0000 Oo, 0278 0, 0547 0, 0797 0. 1021 O 1210 
1.5159 | 4.5117 | 1.4993 | 1.4797 | 1.4536 | 1.4225 
2.2193 2, 2152 2, 2033 2, 1843 2. 1590 2, 1285 
0. 25 1.0991 1.0136 1. 0147 1.0212 1.0302 1.0412 
0.4554 | 0.4554 | 0.4595 | 0.4646 | 0.4715 | 0.4799 
0. 0000 0, 0275 ©. 0541 ©. 0788 0.1009 0. 1195 
1.5079 | 1.5037 | 1.4916 | 1.4723 1.4465 | 1.4158 
2, 2109 2. 2068 2.1952 2. 1766 2.1516 2.1217 
0. 30 1.0196 1.0210 1.0251 1, 0316 1.0404 1. 0513 
0. 4408 0. 4419 0. 4451 0. 4503 0. 4574 0. 4661 
0. 0000 0. 0272 0. 0535 0, 0780 0. 0998 o. 1182 
1, 4988 1. 4947 1, 4828 1, 4638 1. 4385 1. 4082 
2 2014 2.1974 2. 1860 2, 1677 2. 1432 2. 1137 
0.35 1, 0298 1.0312 1,0351 1, 0416 1. 0503 1.0611 
0. 4271 0. 4282 0. 4316 ©. 4370 0. 4443 0. 4532 
0, C000 0. 0270 0. 0530 0, 0772 0. 0988 0. 1170 
1.4889 | 1.4849 | 1.4733 | 1.4545 | 1.4296 | 1.3997 
2. 1910 2. 1871 2.1760 2. 1580 2. 1339 2. 1049 
0. 40 1, 0397 1.0411 1, 044) 1.0513 1. 0600 1.0705 
0. 4143 0. 4154 0. 418 0. 4244 0. 4319 0. 4411 
0, 0000 0. 0267 0. 0525 0. 0765 0. 0979 0. 1158 
1, 4783 1.4745 1, 4630 1, 4445 1. 4200 1. 3906 
2. 1798 2.1761 2. 1652 2.1475 2. 1238 2.0952 
0. 45 1. 0494 1.0507 1, 0545 1, 0608 1. 0693 1. 0797 
0, 4021 0. 4033 ©. 4068 0, 4125 0. 4203 0. 4297 
0, 0000 0. 0265 0, 0521 0.0759 0. 0970 © 1148 
1. 4672 1. 4634 1, 4521 1, 4340 1. 4098 1. 3809 
2, 1681 2. 1645 2.1537 2. 1363 2. 1130 2. 0849 
0. 50 1.0588 1.0601 1.0539 1.0701 1.0785 1. 0888 
0. 3906 0. 3919 0. 3955 0. 4013 0. 4092 0. 4189 
0. 0000 0. 026 0. 0517 0. 0753 0. 0963 O. 1138 
14556 | 1.451 1.4408 | 1.4229 | 1.3992 | 1.3706 
2. 1558 2. 1522 2.1417 2. 1246 2.1017 2.0739 


to OOo BB OcOur Rroor VOOR MEO Or NOOR SNR OO eo NEO Oe NO Oe 


Nie OO. 


‘Nroor 


78°45’ | 


0028 
579° 
1520 
3605 
0543 


0238 
5640 
1508 
3610 


, 0662 


0359 
5461 
1491 
3594 
0657 


0471 
5206 
1402 
3500 
0629 


0577 


5144 

3513 
1 

aaa 


0678 
5002 
1435 
3454 
0523 


9775 
4871 
1418 
3386 
0453 


0869 
4748 
1402 
3311 
0373 


0960 
4632 
1387 
3228 
0284 


1049 
4523 
1374 
3140 
0189 


1136 
4420 
1361 
3046 
0988 


broom yoo 
_ _ 
> > 
fon “nN 
Lo} co 


br oor 
_ 
> 
> 
Ww 


1 
3 x pages 
0°00 

0. 55 1.0681 1, 0693 
0. 3797 0. 3810 

0. 0000 0, 0261 
1. 4435 1.4398 
2. 1430 2. 1395 
0. 60 1.0772 1, 0784 
O- 3693 0. 3705 
foPrarereyo) 0, O?40 

1. glo 1.4274 

2.1297 2.1203 
0. 65 1.0861 1. 0874 
0- 3593 0. 3606 
0. 0000 0.0258 
1 4181 1.4146 
2.1160 2. 1126 

0. 70 1.0950 1, 0962 
0. 3496 0. 3510 
0. 0000 0. 0257 
1. 4049 1. 401g 
2.1019 | 2. 0986 
0. 75 1. 1038 1. 1050 
0. 3403 0. 3417 

0. 0000 0. 0255 
1. 3913 1. 3878 

2. 0873 2. 0841 
0. 80 1.1126 | 1. 1138 

°. 0. 332 

oes oa 
1- 3773 | 1. 3739 

2. 0723 2.0691 
0. 85 1.1214 | 1. 1226 
O- 3225 | 9. 3239 

0.0000 | 9.0253 
1. 3630 1. 3597 
2. 0569 2. 0538 

0. 90 1. 1303 1.1314 
O- 3139 ©. 3153 
0. 0000 0. 0252 
1- 3482 1. 3450 
2- 0410 2. 0379 
0.95 1.1391 1. 1403 
0: 3054 0. 3069 

0. 0000 0.0251 
1. 3330 1. 3299 
2- 0245 2.0215 
1.00 1- 1482 1.1493 
0. 2971 0. 2985 
0. 0000 9.0251 
1. 3173 1.3142 
2. 0075 2. 0045 
F, 1. 0893 1. 0899 


Nee Ole 


Nroor 


NroOor 


brOOr YroOOe Yr OOr YrOO> 


rroot 


- 


vroon 


Boro Ours 


0998 
3549 
O504 
3911 
0887 


1086 
3456 
0502 
3777 
9744 


1173 
3367 
0499 
3640 
0596 


1260 
3280 
0497 
3499 
444 


1348 
3195 
0495 
3354 
0287 


1436 
3111 
0494 
3205 
0125 


1526 
3028 
0492 
3050 
9957 


» 0919 


_ 


-rOOm NrOOr NrOOF NEOOH NeKOoOHr NH OOrR YrFOOR HrOOr NOOO 


ee 0 Ole 


room proor 
2 =O 
wo a 
= n 
os wn 


NK OO» 
9° 
Now 
+ 
Ww 


1136 
3698 
0937 
3522 
0513 
1222 
3608 
0932 
3395, 
0376 


we OO 


tO Oe 


1307 
3921 
0927 
3265 
0235 


1393 
3436 
0923 
3131 
0089 


Nears Onn 


Nroor 


1478 
3353 
oy19 
2992 
9938 


1565 
3272 
0915: 
2850 
9781 


1653 
3191 
0912 
2702 
9618 


ror Or Or: moO Oue 


poo Os 


- 


- 0995 


155 


56°15’ 


. 0976 
4085 
1129 
3599 
0625 


proon 


1063 
3987 
t121 
3488 
0505 


1149 
3893 
1113 


3373 
0381 


0) Orr 


broom 


1234 
3802 
1106 
3254 
0252 


Nroor 


. 1318 
3714 
1100 
3132 
O119 


ke OL OL 


1402 
3629 
1094 
. 3006 
. 9981 


. 1486 
- 3546 
. 1089 
2876 
9839 


1571 
3464 
1084 
. 2742 
9692 


. 1656 
- 3384 
. 1079 
- 2603 


- 9539 


- 1743 
» 3304 
- 1075 
- 2459 
- 9380 


1. 1049 


rrOOm -rOOr moO rHOOT 


moon 


~-OO™ =»HOO~ =mHeOOnm =--OO -HKOO- 


mr OO 


Pi 0.0. Nee SO 


Nap OOF 


90°00’ 


67°30" | 78°45" 
1093 1.1221 1, 1356 
4198 O. 4322 0. 4450 
1262 0. 13.49 0, 1386 
3284 1. 2948 1, 2606 
0315 1.9952 1, 9638 
1178 1. 1305 1, 1435 
4102 0. 4227 0, 4358 
1253 0.1338 0. 1374 
3177 1.2846 1, 2503 
0200 1. 9870 1,9530 
1263 1. 1388 1.1519 
4010 0. 4137 0, 4270 
1244 O. 1328 0, 1363 
3067 1.2740 1, 2405 
oc8o 1.9754 1, 9417 
1346 1. 1470 1, 1600 
3921 0. 4050 0, 4185 
1235 0. 1319 0, 1353 
2953 1. 2630 1, 2300 
9955 1.9633 1, 9300 
1429 1.1591 1, 1680 
3835 9. 3966 0, 4103 
1228 0. 1310 O, 1343 
2835 1.2516 1, 2190 
9826 1.9508 1,9178 
1512 1. 1633 1, 1760 
3751 0. 3884 0, 4923 
1221 0. 1302 0. 1334 
2713 1. 2399 1. 2077 
9692 1, 9378 1.9051 
1595 1.1714 1. 1841 
3670 0. 3805 0. 3945 
1214 0. 1294 0. 1326 
2587 1, 2278 1.1959 
9554 1. 9243 1. 8919 
1678 1.1796 1, 1922 
3590 0. 3726 0. 3868 
1208 0. 1288 o, 1318 
2458 4.2152 eee 
9410 1, 9103 1, 8782 
1763 1. 1880 1, 2004 
3511 0. 3649 0. 3792 
1203 0.1281 0, 1311 
2323 1, 2022 1.1711 
9261 1.8957 1, 8639 
1848 1.1964 1. 2087 
3433 9. 3573 0. 3717 
1197 0.1275 0. 1305 
2184 1. 1887 1.1579 
9105 1. 8805 1. 8490 
1110 1.1177 1, 1248 


M,, = 2; 8, = 30°, % = 5° 
eh a 
% 


E ee etc a eT a ma AAO 
101°15’ rorsts’ | 112°30" | 12: 112°30’ | 123°45' aE 135°00" | 146°15' | 157°30" | 168°45’ | 180°00’ | 180°00 
ee pe eel 
0. 00 1.0294 1.0424 1.0545 1.0652 1.0740 | 1.0806 1. 0846 1.1130 1. 0860 
0.5943 | 0.6018 | o. rae 0.6150 oO. eee 0. 6239 0. 6262 0. 6426 0. 6270 
0.1554 | 0.1480 | 0.1345 | 0.1153 | 0.0912 | 0.0630 0. 0323 Sapna capes 
1.2870 | 1.2541 | 1.2253 | 1.2012 | 1.1 1823 1, 1688 1. 1607 1. 1580 1.1580 
1.9743 1.9381 1.9062 1. 8794 L. 8585 1, 8431 1. 8340 1. 8642 1. 8309 
0. 05 1.0549 | 1.0702 | 1.0847 | 1.0976 | 1.1083 1. 1164 1.1214 1, 1232 
3. §832 0. 5927 0 6017 0. 6097 0. 6163 0. 6213 0. 6245 0. 6255 
0.1543 | 0.1469 | 0.1336 | 0.1146 | 0.0907 | 0.0628 0. 0322 0:9009 
1.2876 | 1.2546 | 1.2255 | 1.2012 | 1.1820 | 1. 1682 1. 1599 ae tet 
1.9925 | 1.9595 | 1.9305 | 1.9063 | 1.8874 | 1.8739 1. 8659 1, 8632 
0. 10 1.0666 | 1.0816 1.0957 1. 1082 1.1186 | 4.1263 1.1311 1, 1328 
0.5663 | 0.5762 | 0.5855 | 0.5937 | 0.6006 | 0.6057 0. 6089 0. 6100 
0.1525 | 0.1453 | 0.1321 | 0.1134 | 0.0898 | 0.0622 0. 0319 pipette 
1.2862 | 1.2531 1.2240 | 1.1994 | 1.1800 | 1.1660 1. 1576 1. 1547 
1.9925 | 1.9593 1.9300 | 1.9053 1.8858 | 1.8717 1. 8633 1. 8605 
0.15 1.0773 1.0921 1. 1059 1.1181 1. 1282 1. 1357 1. 1404 1. 1420 
©. 5506 | 0.5609 | 0.5705 | 0.5791 | 0.5861 | 0.5914 0. 5947 0. 5958 
0. 1505 0. 1433 0. 1303 0.1118 | 0.0885 0, 0613 0. 0314 0.0000 
1.2832 | 1.2502 | 1.2210 | 1.1963 | 1.1767 | 1. 1626 1. 1540 AsiStt 
1.9901 1.9569 | 1.9273 | 1.9023 | 1.8824 | 1.8680 1. 8593 1, 8563 
9. 20 1.0874 1.1020 | 1.1155 1. 127 1. 137 1.1447 1, 1493 1,150) 
0. 5361 0.5468 | 0.5567 | ©. nae o. ae 0. 5783 0. 5817 0. 5828 
0.1484 | 0.1413. | 0.1284 | 0.1102 | 0.0872 | 0,0604 0. 0309 pasta 
1.2799 1. 2461 1. 2168 1. 1920 1.1724 1.1581 1.1495 1, 1466 
1.9869 | 1.9527 | 1.9230 | 1.8978 | 1.8776 | 1. 8629 1. 8541 1, 8511 
0.25 1.0971 1.1114 1.1247 1.1365 | 1.1462 | 1.1534 1.1579 1.1594 
9.5227 | 0.5337 | 0.5439 | 0.5529 | 0.5605 | 0.5661 | 0.5696 | 0.5707 
9.1465 | 9.1394 | 0.1266 | 0.1086 | 0.0859 | 0.0595 0. 0304 B..2000 
1. 2737 1. 2409 1.2117 1. 1869 1. 1671 1, 1528 1.1441 1.1412 
1. 9895 1.9473 1.9176 1. 8921 1.8718 1, 8569 1. 8479 1, 8448 
2 30 1. 1064 1.1205 | 1.1336 1.1452 1. 1547 1, 1618 1. 1662 1. 1677 
0.5102 | 0.5214 | 0.5320 | 0.5412 | 0.5490 | 9.5547 0. $583 9. 5595 
0. 1446 0. 1375 | 0. 1249 0.1071 0. 0847 0. 0586 0. 0300 ©, 0000 
1.2675 | 1.2349 | 1.2057 | 1.1809 | 1.1612 | 1.1468 1, 1381 1.1351 
1.9740 1.9409 j} 1.9111 | 1.8855 | 1.8650 | 1.8500 1, 8409 1, 8378 
0. 35 1. 1154 1. 1293 1. 1422 1. 1536 1. 1630 1, 1700 1.1743 1.1758 
S985 0.5100 | 0.5208 | 0.5303 | 0.5382 | 9.5441 0. $477 0. 5489 
0.1428 | 0.1358 | 0.1233 | 0.1056 | 0.0835 | 0.0578 0. 0296 0. 0000 
1.2605 | 1.2281 | 1.1991 | 1.1743 | 1.1545 | 1.1402 1. 1314 1, 1284 
1.9665 | 1.9335 | 1.9037 | 1.8781 | 1.8575 | 1.8424 1. 8333 1, 8301 
0. 40 1. 1241 1. 1379 1.1506 1. 1618 1.1711 1, 1780 1, 1823 1, 1837 
0.4875 | 0.4993 | 0.5103 | 0.5200 | 0.5280 | 9.5340 0. 5377 9. 5390 
0.1412 | 0.1342 | 0.1217 | 0.4043 | 0.0824 | 0.0570 0. 0292 0, 0000 
1.2530 1.2207 1.1918 1. 1672 1. 1474 1. 1329 1. 1242 1, 1212 
1.9583 1.9254 1. 8957 1. 8700 1. 8493 1, 8341 1. 8249 1, 8218 
0. 45 1. 1327 1. 1462 1. 1588 1. 1699 1. 1790 1. 1859 1. 1901 1.1915 
0.4771 | 0.4891 | 0.5903 | 0.5102 | 0.5184 | 0.5245 0. 5283 BO. 9295. 
0. 1397 0. 1326 0. 1203 0. 1030 0. 0814 9, 0563 0. 0288 0. 0000 
1.2448 1.2128 1. 18414 1. 1595 1. 1397 1, 1253 1. 1166 1. 1136 
1.9494 | 1.9166 | 1.8870 | 1.8613 | 1.8406 | 1.8253 1, 8161 1. 8129 
| 
0. 5° 1.1410 | 1.1544 | 1.1668 | 1.1778 | 1.1868 | 1.1936 1.1977 1. 1992 
0.4672 | 0.4795 | 0.4909 | 0.5009 | 0.5093 | 95154 0. 5193 0. 5206 
0. 1382 | 0.1312 | 0.1190 | 0.1018 | 0.0805 | 0556 0. 0285 pele 
1.2362 | 1.2944 | 1.1758 | 1.1513 | 1.1317 | 1.1173 1. 1085 1, 1056 
1.9399 | 1.9973 1.8777 | 1.8521 1. 8313 81600 | 18067 as 18095 


156 


M., =2, B, = 30°, @ =5° 


0 
5 Loris’ | 112°30" | 123°45° | 135°00" | 146°15" | 157°30" | 168°45" | 180°00" | 180°00’ 

0.55 1.1492 1. 1624 1.1747 1. 1856 1.1945 1.2012 | 1.2053 1. 2068 
0. 4579 0. 4703 0. 4819 0.4921 0. 5005 0. 5068 0. 5107 0. §120 

0. 1369 0. 1299 0. 1177 oO. 1007 0. 0796 0. 0550 0. 0281 0. aco 

1.2271 1, 1956 1. 1672 1.1428 1. 1232 1, 1088 1.1001 1.0971 

1.9298 1. 8974 1. 8679 1. 8423 1, 8215 1, 8062 1.7969 1.7937 

0. 60 1, 1572 1, 1703 1. 1825 1. 1933 1.2021 1, 2088 1.2129 1.2143 
0. 4459 0. 4616 0. 4733 0. 4836 0. 4921 0. 4985 0. 5024 0. 5037 

©. 1357 0. 1287 0. 1166 0. 0997 0, 0787 0. 0544 0. 0278 0. 0C00 

1.2176 1. 1863 1. 1582 1. 1339 1.1143 1, 1000 1,0913 1. 0883 

1, 9193 1, 8871 1.8577 1, 8321 1.8113 1.7960 1. 7866 1. 7834 

0. 65 1, 1652 1, 1782 1. 1902 1. 2009 1, 2097 1, 2163 1, 2204 1.2218 
0. 4403 0. 4531 0. 4650 9. 4755 0. 4841 0. 4905 0. 4945 0. 4958 

0. 1345 0. 1276 0.1155 0. 0988 0. 0780 0. 0539 0.0275 0, 0000 

1. 2077 1. 1767 1. 1487 1. 1246 1.1051 1.0908 1.0821 1.0791 

1. 9082 1. 8762 1.8469 1, 8214 1, 8006 1. 7852 1.7758 1.7726 

0. 70 1, 1732 1. 1860 1.1979 1, 2085 1, 2173 1, 2239 1.2279 1. zaae 
0. 4320 ©. 4450 ©. 4570 0. 4676 ©. 4762 0. 4827 0. 4867 o. 4881 

©. 1335 0. 1265 0. 1145 0. 0979 0, 0772 0. 0534 0. 0273 0, 0000 

1.1975 1. 1668 1. 1389 1.114) 1.0955 1, 0812 1.0726 1.0696 

1. 8967 1, 8649 1. 8357 1.8103 1.7895 1.7741 1.7647 1.7614 

0.75 1, 1810 1. 1938 1.2056 1, 2162 1, 2249 1.2314 1.2354 1.2368 
0. 4239 0. 4371 0. 4492 0. 459) 0. 4686 0. 4752 0. 4792 0. 4805 

0. 1325 0.1255 0. 1136 0. 0970 0. 0766 0.0529 0. 0270 0. 0000 

1. 1869 1.1564 1, 1288 1, 1049 1, 0856 1, 0713 1.0627 1.0597 

1. 8848 1. 8531 1, 8241 1. 7986 1.7779 1, 7624 1.7530 1.7498 

0.80 { 1.1889 1.2016 1.2134 1.2238 1, 2325 1.2390 1.2430 1.2444 
0.4161 0. 4294 0. 4416 0. 4524 0. 4612 0. 4677 0. 4718 0.4731 

O. 1315 0. 1246 0. 1127 0. 0962 0.0759 0.0524 0. 0268 0. 0000 

1. 1758 1.1457 1. 1182 1.0945 1.0752 1.0610 1.0523 1.0494 

1. 8724 1. 8409 1.8119 1. 7865 1. 7657 1.7503 1.7408 1.7376 

0. 85 1. 1969 1. 2094 1.2211 1.2316 1.240 1.2468 1.2508 1.2522 
0. 4084 0. 4218 ©. 4342 0. 4450 0. 453 0. 4604 0. 4645 0. 4658 

0. 1307 0. 1237 0. 1118 0. 0955 0. 0753 0. 0520 0. 0266 0. 0000 

1. 1644 1.1345 1. 1073 1. 0836 1.0644 1. 0502 1.0416 1. 0386 

1. 8594 1. 8281 1.7993 1.7739 1.7531 1.7376 1.7281 1. 7248 

0. 90 1. 2049 1.2174 1.2290 1.2395 1, 2481 1.2546 1. 2587 1. 2600 
9. 4009 0. 4144 0. 4268 9. 4377 0. 4466 0. 4532 0. 4572 0. 4586 

0. 1299 0. 1229 0.1111 0. 0948 0. 0747 0.0516 0. 0264 0. 0000 

1.1526 1 aie ope 1.0723 1.0531 1.0390 1. 0303 1.0274 

1. 8460 1. 814 1. 7860 1. 7607 1. 7398 1.7243 1.7147 1.7115 

0. 95 1. 2130 1.2254 1.2371 1.2475 1, 2562 1, 2627 1. 2668 1. 2681 
©. 3934 0. 4070 0. 4195 0. 4304 0. 4393 0. 4459 0. 4500 9. 4513 

0. 1291 0. 1221 0.1103 0.0941 0. 0742 0.0512 0. 0262 0. 0000 

1. 1403 1.1108 1.0839 1.0604 1.0413 1.0271 1.0185 1.0155 

1.8319 1. 8009 1.7721 1.7467 1.7258 1.7102 1. 7006 1. 6973 

1.00 1.2213 1. 2337 1.2454 1.2558 1, 2645 1.2711 1.2752 1.2766 
0. 3860 0. 3997 O. 4122 0. 4231 0. 4320 0. 4386 0. 4426 0. 4440 

0. 1284 0. 1214 0. 1096 0. 0935 0. 073 0. 0509 0. 0260 0, 0000 

1.1274 1. 0981 1.0713 1.0479 1. 028 1.0146 1.0059 1. 0030 

1, 8171 1, 7862 1.7575 1. 7320 1.7110 1. 6953 1. 6857 1. 6823 

F, 1. 1318 1. 1387 1.1449 1.1504 1.1549 1.1582 1. 1602 1. 1609 


157 


M,, = 3, B, = 10°, @ = 2°30" 


Pa Tech ete tain panini ee oe, cee ae ay, a 
3 0°00’ | 11°15’ | 29°30’ 33°45’ | 45°00' | 56°15" | 67°30" | 78°45/ | 90°00’ 


1. 8382 1. 8386 1. 8397 1. 8415 1. 8440 1, 8470 1. 8506 1.8543 1.8583 

0. 3241 0. 3242 0. 3244 0. 3247 O. 3251 0. 3257 0. 3263 0. 3270 0. 3277 

0. 0000 0.0219 0. 0432 0. 0631 0. 0810 0, 0962 0. 1080 0.1161 0. 1199 

0. 5346 0. 5332 9. 5290 ©. 5224 0. 5138 0. 5036 0. 4925 0. 4811 0. 4701 

1. 4874 1. 4846 1. 4763 1. 4631 1.4458 1.4254 1. 4033 1. 3796 1. 3568 

9. OF 1. 8422 1. 8426 1. 8437 1. 8455 1. 8479 1, 8508 1. 8543 1. 8580 1. 8620 
©. 3022 0. 3024 O. 3027 O. 3033 0. 3041 ©. 3051 0. 3063 0. 3077 ©. 3091 

0. 0000 0. 0209 0. 0412 0. 0602 0. 0771 0. 0915 ©. 1027 0. 1102 0. 1136 

oO. 5339 0. 5325 0. 5285 0. 5221 0. 5136 ©. 503 0. 4928 0. 4816 0. 4706 

1. 4861 1. 4833 1.4754 1. 4626 1.4457 1,425 1. 4039 1.3812 1. 3587 

0.10 1.8459 eee 1. 8474 1. 8491 1. 8515 1. 854 1.8577 1, 8614 1. 8652 
0. 2827 oO. 282 0. 2833 O. 2842 0. 2853 ©. 286 0. 2885 0. 2904 0.2925 

0. 0090 0.0201 0. 0395 0. 0576 0. 0738 0. 0875 0. 0981 0. 1052 0. 1083 

0. §322 0. 5308 0. 5269 0. 5206 0. 5124 Q, 5027 0. 4920 0. 4810 0. 4701 

1. 4826 1. 4800 1.4722 1.4597 1. 4433 1, 4238 1. 4023 1. 3800 1. 3578 

0.15 1. 8495 1.8498 1. 850 1. 8526 1. 8549 1. 8577 1. 8610 1, 8645 1, 8682 
0. 2650 0. 2652 0. 26 8 0. 2669 0. 2684 0, 2702 0.2724 0. 274 0. 2776 

0. 0000 °. are 0. 0380 0. 0554 0. 0709 0. 0840 0. 0941 0. 100: o. yet 

9. 5296 0. 5283 0. §245 0. 5184 0. 5104 ©. 5009 0. 4904 0. 4796 0. 4689 

1.4776 1.4750 1.4674 1. 4553 1. 4392 1.4202 1.3991 1.3771 1. 3553 

0. 20 1. 8529 1.8532 | 1.8542 | 1.8559 | 1.8582 1, 8609 1, 8641 1. 8676 1, 8712 
0. 2488 oO. ai3) 0. 2499 0. 2511 0. 2529 0. 2552 0. 2578 0. 2608 0. 2640 

0. 0090 0.0186 0. 0367 0. 0534 0. 0684 0, 0810 0. 0907 0.0970 0. 0997 

0. 5265 0. $252 0. 5215 0. 5155 0. 5077 0. 4984 o. 4882 0. 4776 0. 4670 

1.4713 | 1.4688 | 1.4614 | 1.4495 | 1.4339 | 1.4152 | 1.3946 1. 3730 1.3515 

0.25 1.8561 1.8565 1. 8575 1. 8591 1. 8613 1.8640 | 1.8671 1.8705 1. 8740 
9. 2339 0.2342 0. 2352 0. 2367 0. 2387 0.2413 0.2444 0.2478 0.2515 

9. 0000 0. 0181 0. 0355 0.0518 0. 0662 0. 0784 0. 0877 0. 0938 0. 0963 

0. 5229 0. §216 0. 5180 0. §122 0. 5045 0. 4955 0. 4855 0. 4751 0. 4647 

1. 4640 1. 4616 1. 4544 1. 4428 1. 4275 1. 4093 1, 3891 1. 3679 1.3467 

0. 30 1, 8593 1, 8596 1, 8606 1. 8622 1. 8644 1. 8670 1, 8700 1. 8733 1. 8768 
0. 2202 0. 2205 0. 2215 0. 2232 0. 2256 0. 2285 0. 2319 0. 2358 0. 2400 

0. 0000 0. 0176 oO 0345 0. 0503 0. 0643 0. 0761 0. 0851 0.0910 0. 0934 

0. 5188 0. 5176 0.5141 0. 5084 0. 5010 0. 4921 0. 4824 0. 4722 0. 4620 

1. 4560 1. 4536 1. 4466 1.4353 1. 4203 1.4025 1. 3827 1. 3619 1.3411 

9.35 1. 8624 1. 8627 1, 8637 1, 8652 1. 8674 1. 8699 1. 8729 1, 8761 1. 8794 
0. 2073 0. 2077 0. 2088 0. 2107 O. 2133 0. 2165 0. 2203 0. 2246 0. 2292 

0. 0000 0. 0171 0. 0337 0. 0490 0. 0627 0. 0741 0. 0828 0. O885 0. 0909 

9.5145 | 0.5133 | 0.5099 | 0.5044 | 0.4971 | 0.4885 | 0.4789 0. 4689 0. 4590 

1.4473 1.4450 1. 4581 1.4271 1.4125 1.3950 1. 3757 1.3553 1.3348 

0. 40 1.8654 1. 8657 1. 8667 1. 8682 1. 8703 1. 8728 1. 8757 1.8788 1. 8821 
0.1951 0. 1956 0, 1968 0. 1989 0. 2017 0. 2052 0. 2094 0. 2140 0, 2190 

0. 0000 0, 0167 0. 0329 0. 0479 0. 0612 0. 0724 0. 0809 0. 0864 0. 0886 

0. 5099 0. 5088 0. 5054 0. 5000 0. 4929 0. 4845 0. 4752 0. 4654 0. 4557 

1.4380 | 1.4358 1, 4291 1. 4183 1.4040 | 1.3870 | 1.3680 1.3481 1. 3280 

0. 45 1. 8634 1, 8687 1, 8696 1. 8711 1. 8731 1. 8756 1, 8784 1.8815 1. 8847 
0.1837 | 0. 1841 0. 1855 0.1877 | 0.1907 0. 194 0. 1990 0. 2040 0. 2093 

0. 9000 0. 0164 0, 0322 0. 0469 0. 0600 0. 070) 0. 0791 0. 0845 0. 0867 

j 0. 5051 ©. 5040 0. 5007 0. 4955 0. 4886 0. 4803 0. 4712 0. 4617 0. 4521 
1. 4233 1.4261 1.4195 1. 4090 1.3951 1. 3784 1. 3599 1.3403 1.3206 


0. 50 1.8713 1. 8716 1.8725 1. 8740 1. 8760 1. 1. 8873 
0. 1727 O. 1732 0. 1746 0. 1770 0. 1803 o. 0. 2001 
0, 0000 0.0161 0. 0316 0. 0460 0.0588 °. 0. 0850 
0. 4990 oO. oO. she 
1.4159 1.3 1. 312 


0. 60 


0. 65 


0.70 


0.75 


0. 80 


0. 85 


0.90 


0.95 


1.00 


Fr 


. 8743 
eae 
. 0000 
4948 
4°74 


8772 
1520 
0000 
4893 
3963 


8801 
1421 
0000 
4836 
3847 


8831 
1323 
0000 
4777 
3726 


8862 
1226 
. OOOO 
4715 
3598 


8894 
1129 
0000 
4649 
3462 


8927 
1030 
0000 
4579 
3317 


8963 
0927 
0000 
+ 4504 
3159 


9002 
0818 
0000 
4419 
2983 


1. 9046 
0. 0695 
0. 0000 
0. 4321 


4.2777 


0. 3702 
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M,, = 3, £,, = 10°, = 2°30’ 


- 8746 
. 1627 
.0158 


9. 4937 


3. 


° 
fe) 
1 
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rooor 


4053 


- 8775 
1526 


0156 
4883 
3942 


8804 
1427 
0154 
4826 
3827 


8834 
1329 
0152 
4767 
3706 


8865 
1233 
o151 
4706 
3579 


8896 
1136 
0150 
4640 
3444 


8930 
1037 
0149 
4574 
3299 


8965 
0935 
0148 
4495 
3142 


9004 
0825 
0147 
4411 
2966 


+9049 
9703 
0147 
+ 4313 
«2760 


0. 3707 


* 
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1. 
oO. 


roo 
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~rO90% =990r r900r Ooo =9900- ~=900= ~o900- OOOH 


rn0: O70" 


[nen ree 


8812 1. 8839 1. 8868 1. 8899 
1746 0. 1796 0. 1852 0. 1912 
0683 ©, 0763 0. 0815 0. 0835 
4713 0. 4626 ©. 4535 0. 4444 
3599 1, 3421 1. 3234 1. 3044 
8840 1. 8866 1, 8895 1. 8925 
1651 0. 1704 ©. 1763 0. 1826 
0673 0. 0752 0, 0802 0, 0822 
4665 0. 4580 0. 4491 0. 4402 
3499 1. 3326 1, 3142 1.2957 
8868 1. 8894 1, 8922 1, 8952 
1558 0. 1614 0, 1676 0. 1742 
0664 0.0741 0.0791 0, 0811 
4614 0. 4532 0. 4445 0. 4358 
3394 1, 3225 1, 3045 1, 2864 
8897 1. 8922 1, 8950 1. 8979 
1467 0. 1525 0, £590 0, 1659 
0656 0. 0733 0. 0782 0. 0801 
4561 0. 4481 ©, 4396 0. 4311 
3284 1, 3118 1, 2943 1.2765 
8526 1. 8951 1, 8978 1, 9007 
1377 0. 1437 0. 1504 0. 1575 
0650 0, 0725 0.0774 0. 0793 
4505 0. 4427 0. 4345 0. 4262 
3167 1, 3005 1, 2834 1, 2660 
8957 1. 8981 1, 9008 1. 9036 
1285 0. 1348 0. 1418 0. 1491 
0644 0.0719 0. 0767 0. 0786 
4445 0. 4369 0. 4289 0. 4209 
3043 1.2885 1.2717 1.2547 
8989 1.9013 1.9039 1. 9067 
1192 0. 1257 ©. 1329 0. 1405 
0640 0.0714 0. 0761 0. 0780 
4381 0. 4307 O. 4230 0. 4151 
2908 1.2754 1.2590 1.2424 
9024 1.9048 1.9074 1.9101 
1095 0.1161 0. 1235 0. 1314 
0636 0.0710 0. 0757 0. 0776 
4311 0. 4239 0. 4164 0. 4087 
2761 1.2610 1.2450 1. 2287 
9062 1. 9086 1.9112 1.9139 
0990 0. 1058 0. 1134 0. 1213 
0634 0. 0707 Q. 0755 0. 0773 
4232 0. 4163 0. 4089 0. 4014 
2593 1. 2446 1, 2289 1.2129 
9107 1.9131 1.9157 1.9185 
0870 0. 0939 0. 1016 0. 1096 
0633 0. 0706 0. 075 0. 0772 
4139 0. 4070 9. 399 0. 3924 
2394 1.2249 1. 2094 1. 1935 
3817 0. 3865 0. 3919 0. 3978 


M,, 


= 8, B, = 10°, @ = 2°30" 


t Laces 
“101°15' | 112°30’ | 123°45’ | 135°00’ | 146°15" - 157°30' y | 168" 168°45’ | 180°00’ | 180°00" 
0. 00 1.8623 | 1.8663 | 1.8699 | 1.8732 | 1.8758 | 1.8778 1, 8791 1. 8795 1, 8809 
0, 3284 0, 3291 0. 3297 O. 3303 0. 3308 0. 3311 O, 331 O. 3314 0. 3317 
0.1190 0. 1135 0. 1032 0, 0885 0.0701 0, 0485 0,024 © 0000 0, 0000 
0.4597 | 0.4506 | 0.4428 | 0.4365 | 0 4318 | 0.4285 | 0.4265 0. 4259 0. 4259 
1. 3355 1. 3164 1. 3001 1, 2870 1. 2769 1, 2700 1, 2659 1. 2645 1, 2674 
0.05 1, 8660 1, 8698 1. 8734 1. 8765 1, 8791 1, 8811 1, 8823 1, 8827 
0. 3106 0. 3122 0. 3136 0. 3150 0, 3162 0. 3170 0, 3176 0. 3178 
0, 1127 0, 1072 0. 0974 0. 0834 0. 0659 0. 0456 0, 0233 c. 0000 
0. 4603 0.4511 0. 4432 0. 4367 0. 4318 0. 4283 0, 4263 0. 4256 
1, 3376 1, 3185 1. 3021 1, 2886 1, 2782 1, 2709 1, 2666 1, 2652 
0.10 1. 8690 1. 8728 1. 8762 1. 8792 1, 8817 1, 8836 1, 8847 1, 8851 
0. 2948 0. 2970 0. 2992 0. 3012 0. 3029 0. 3042 0, 3051 0. 3053 
0. 1072 0. 1019 0.0924 0.0791 0. 0625 0. 0432 0, 0221 0, 0000 
°. 4599 0.4507 | 0.4427 | 0.4362 | 0.4311 | 0.4275 | 0.4254 ©. 4247 
1, 336 1.3177 1, 3012 1.2875 1.2768 1. 2693 1, 2648 1, 2633 
0.15 1. 8720 1. 8756 1. 8789 1, 8818 1, 8842 1. 8860 1, 8871 1. 8875 
0, 2805 0, 2833 0. 2861 0. 2887 0. 2909 0, 2925 0, 2936 0. 2939 
0. 1026 0, 0974 0, 0882 0.0755 0. 0596 0, 0412 0, 0210 0, 0000 
0. 4588 0. 4496 0. 4416 0. 4350 ©. 4299 0, 4262 0. 4241 0. 4233 
1. 3345 1.3155 1, 2989 1.2851 1. 2743 1, 2666 1, 2620 1, 2604 
0. 20 1. 8748 1, 8783 1, 8815 1, 8843 1, 8867 1, 8884 1, 8894 1, 8898 
0. 2674 0. 2709 0. 2742 0. 2772 0. 2798 0, 2818 0, 2830 0, 2834 
0. 0986 0, 0935 0. 0847 0, 0724 0.0571 0. 0395 0,0201 0, 9000 
0. 4571 0. 4480 0. 4400 0. 4334 0. 4283 0. 4246 0, 4224 0. 4216 
1. 3309 1.3121 1.2955 1.2817 1.2708 1. 2630 1, 2584 1.2568 
0. 25 1. 8775 1. 8809 1. 8841 1. 8868 1.8890 1. 8907 1.8917 1.8921 
0. 2555 0. 2594 0. 2632 0. 2666 0. 2695 0.271 0. 2732 0. 2737 
0. 0952 0. 0902 0, 0817 0. 0698 0. 0550 0. 0380 0, 0194 0, 0000 
0. 4549 0. 4459 0. 4380 0. 4314 0. 4263 0. 4226 0. 4204 0. 4196 
1. 3264 1. 3077 1, 2913 1 2775 1, 2666 1.2588 1.2541 1.2525 
©. 30 1. 8802 1. 8835 1. 8865 1, 8892 1, 8914 1. 8930 1, 8940 1, 8943 
0. 2443 0. 2487 0. 2529 0. 2567 0, 2600 oO. cere 0. 2640 0. 2645 
0. 0922 0. 0874 0.0791 0. 0675 0. 0533 0. 036 0, 0188 0, 0000 
©. 4523 0. 4435 0. 4357 0. 4291 0. 4240 0. 4203 0. 4181 0. 4174 
1.3211 1. 3027 1, 2864 1.2727 1, 2618 1.2540 1.2493 1.2477 
0.35 1. 8828 1. 8860 1, 8890 1, 8916 1. 8937 1. 8953 1. 8962 1. 8966 
! 0. 2339 0. 2387 0. 2433 0. 2475 0. 2510 0. 2537 0. 2554 0. 2559 
| 0. 0897 0. 0850 0. 0768 0. 0656 0.0517 | 0.0357 0. 0182 0, 0000 
| 0. 4495 0. 4407 0. 4330 0. 4266 0. 4215 0. 4178 0. 4156 0. 4149 
1.3151 1.2969 1.2808 1.2672 1.2564 1.2487 1.2440 1.2424 
0. 40 1. 8854 1. 8885 1.8914 1. 8939 1, 8960 1.8975 1, 8985 1. 8988 
0. 2241 0. 2293 0. 2342 0. 2387 0. 2425 0. 2454 0, 2472 0. 2478 
0. 0874 0. 0828 0.0749 0. 0640 0. 0504 0. 0348 0. 0178 0. 0000 
0. 4463 0. 4377 0. 4302 0. 4238 0.4188 | 0.4151 0. 4129 0. 4122 
| 1. 3086 1. 2907 1.2748 1, 2613 1. 2506 1.2429 1, 2382 1, 2366 
0.45 1. pou 1. 8910 1, 8938 1, 8963 1, 8983 1. 8998 1, 9007 1.9010 
0. 214 0. 2204 0. 2256 0, 2304 0. 2344 0. 2374 0. 2393 0. 2400 
0. 0855 0. 0810 0, 0732 0, 0625 0. 049 0. 0340 0.0174 0, 0000 
i 0. 4430 0. 4345 0.4271 0. 4208 0, 415 0. 4122 0. 4101 0. 4093 
i 1. 3016 1. 2839 1. 2682 1.2549 1.2444 1.2367 1, 2321 1.2305 
0.50 1. 8904 1.85 5; 1. 8962 1, 8986 1.9006 1.9020 1.902 1.9032 
0. 2060 0. 2118 0. 2174 0, 2224 0. 2266 0. 2298 0. 231 0. 2325 
0. 0838 0.0794 0.0717 0.0613 0. 0483 0. 0333 0.0170 0. 0000 
0. 4394 0. 4311 0. 4238 0. 4176 0. 4127 0. 4092 0. 4070 0. 4063 
1.2941 1.2767 1, 2612 1.2481 1, 2377 1.2301 | 1.2255 1.2240 


0. 60 


0. 65 


0.70 


0.75 


0. 80 
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M,, =3, By = 10°, 


= 2°30’ 


157°30’ | 168°45’ 


% 
“ , i , ’ { 

01°15" | 112°30" | 123°45' | 135°00" | 146°15" | 

1, 8930 1. 8959 1. 8986 1.9010 1.9029 1. 9043 
0. 1974 parks 0. 2094 0. 2147 0.2191 0.2224 
0. 0823 0. 0780 0, 0705 0. 0602 0. 0474 0. 0327 
0. 4356 0. 4275 0. 4203 0. 4142 0. 4094 0. 4059 
1, 2861 1.2690 1.2538 1. 2409 1, 2306 1 2231 
1. 8955 1, 8984 1.9010 1. 9033 1.9052 1.9066 
0. 1891 0.1955 0. 2016 0. 2071 0. 2118 0. 2152 
0. 0811 0. 0767 0. 0694 0. 0592 0. 0467 0. 0322 
0. 4316 0. 4237 0. 4166 0. 4106 0. 4059 0. 4025 
1.2777 1, 2609 1, 2459 1.233? 1, 2231 1.2157 
1. 8981 1, 9009 1.9035 1.9058 1.9076 1.9090 
0. 1810 0. 1877 0. 1940 0. 1997 0. 2045 0. 2082 
0.0799 0. 0757 0. 0684 0. 05 0. 0460 0.0318 
0. 4274 0. 4196 0. 4127 0. 406 0. 4022 0. 3988 
1. 2687 1.2523 1.2376 1.2251 1.2151 1. 2078 
1. 9007 1.9035 1.9061 1. 9083 1.9101 1.9115 
0. 1729 0.179 0. 1865 0. 1924 0. 1974 0. 2011 
0. 0790 0. 074 0, 0676 0. 0577 0, 0455 0.0314 
0. 4229 ©. 4153 0. 4085 0. 4028 0. 3982 ©. 3949 
1, 2592 1, 2431 1, 2287 1, 2164 1, 2065 1. 1994 
1.9035 1. 9062 1. 9087 1.9109 1.9127 1.9140 
0. 1649 0.1721 0. 1789 0. 1850 0.1901 0. 1940 
0. 0782 0. 0740 0. 0669 0. 0571 0. 0450 0.0311 
0. 4182 0. 4107 0. 4041 0. 3985 ©. 3940 0. 3908 
1.2491 1, 2333 1.2191 1, 2071 1.1974 1.1904 
1.9064 1.9090 1.9115 1.9137 1.9154 1.9167 
0. 1567 0. 1642 0. 1712 0.1775 0. 1828 o. 1857 
0. 0775 0. 0733 0. 0663 0. 0566 0.0446 0. 0308 
0. 4130 0. 4058 ©- 3993 0. 3938 0. 3895 0. 3863 
1. 2382 1.2227 1.20 1.1970 1.1875 1. 1806 
1.9094 1.9121 1.9145 1.9166 1.9184 1.9196 
©. 1483 0. 155' 0. 1632 0. 1696 0.1751 0.1791 
0. 0769 0. 072 0. 0658 0. 0562 0. 0443 0. 0306 
0. 4075 0. 4004 0. 3941 0. 388 0. 3844 0. 3813 
1.2262 1.2110 1.1974 1.185 1.1765 1. 1697 
1.9128 1.9154 1.9178 1.9199 1.9216 1.9229 
O. 1393 0. 1472 0. 1546 0. 1612 0. 1668 0. 1709 
0. 0765 0. 0724 0. 0655 0. 0559 0. 0441 0. 0304 
0. 4013 ©. 3944 0. 3882 0. 3829 0. 3787 0. 3757 
1.2128 1.1980 1. 1846 1. 1732 1, 1641 1.1574 
1.9166 1.9192 1.9216 1.923 1.9255 1.9267 
0. 1295 0. 1375 0. 1450 0.151 0. 1574 0. 1616 
0. 0762 0. 0722 0. 0653 0. 0558 0. 0440 0. 0304 
0. 3941 O. 3873 0. 3813 0. 3761 0. 3720 0. 3690 
1. 1973 1. 1827 1. 1695 1. 1583 1. 1492 1. 1427 
1.9213 1.923 1. 9264 1. 9286 1. 9304 1.9317 
0. 1178 0.125 0. 1333 0. 1400 0. 1456 0. 1498 
0. 0762 0.0721 0. 0653 0. 0558 0. 0440 0. 0304 
0. 3852 0. 3785 O. 3724 0. 3673 0. 3632 0. 3602 
1.1779 1. 1633 1.1501 1, 138 1. 1296 1. 1230 
0. 4039 0. 4101 0. 4161 0. 4215 0. 4261 0. 4296 
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M,, = 3, 8, =10°, a =5° 


o 
| 45°00’ 


11°15’ | 22°30" | 33°45 | 56°15" | 67°30" | 78°45’ | 90°00’ 


1.8514 1. 8520 1. 8537 1. 8565 1. 8603 1. 8649 1. 8702 1. 8761 1. 8822 
0. 1420 0. 1429 0. 1457 0. 1503 0. 1566 0. 1646 0. 1741 o. 1848 0. 1966 
0. 0000 0. 0306 0. 0603 0. 0879 0. 1128 0. 1338 0. 1503 0. 1614 9. 1665 
0.5586 | 0.5562 | 0.5490 | 0.5376 | 0.5228 | 0.5053 0. 4864 0. 4670 0. 4481 
1. 5322 1.5275 1. 5137 1.4916 1. 4625 1. 4280 1.3901 1. 3506 1.3119 
1. 8545 1. 8551 1, 8568 1. 8595 1. 8632 1. 8677 1, 8730 1. 8787 1. 8846 
0. 1307 0. 1317 O. 1347 0. 1395 0. 1463 0. 1547 0. 1647 0. 1760 o. 1884 
0. 0000 0. 0302 0. 0595 0. 0867 0. 1112 0. 1319 0. 1481 0. 1589 0. 1639 
0. 5522 0. 5498 0. 5429 0. 5318 0. 5174 0. 500.4 0. 4820 0. 4631 0. 4.447 
1. 5196 1.5150 1. 5016 1. 4801 1.4518 1. 4182 1. 3812 1. 3427 1. 3047 
1. 8576 1. 8582 1. 8598 1. 8625 1. 8661 1. 8706 1. 8757 1. 8813 1, 8872 
0. 1197 0. 1207 0. 1239 0. 1290 0. 1362 0. 1450 0. 1556 0. 1674 o. 1804 
0. 0000 0. 0299 0. 0588 0. 0857 0. 1098 0. 1302 o. 1461 0. 1567 0. 1616 
0.5455 | 0.5432 | 0.5365 | 0.5258 | 0.5118 | 0.4953 0. 4774 0. 4589 0. 4409 
1. 5064 1. 5020 1. 4890 1, 4681 1. 4405 1. 4078 1. 3718 1. 3341 1, 2969 
1. 8608 1. 8613 1. 8629 1, 8656 1, 8692 1. 8735 1. 8785 1. 8840 1. 8897 
0. 1089 0. 1100 0. 1133 0. 1188 0. 1262 0. 1356 0. 1466 0. 1590 0. 1726 
0. 0000 0. 0296 0. 0581 0, 0848 o. 1086 0. 1287 0. 1444 o. 1548 0. 1596 
0. 5386 re) 5384 0. 5299 0. 5195 0. 5059 0. 4899 0. 4725 0. 4545 0. 4369 
1.4927 1. 4884 1.4758 1.4555 1. 4286 1. 3968 1. 3617 1. 3248 1. 2885 
1. 8640 1, 8645 1. 8661 1. 8687 1. 8721 1. 8764 1. 8813 1. 8868 1. 8924 
0. 0982 0. 9994 0. 1029 0. 1086 0. 1164 0, 1262 0. 1377 0. 1506 0. 1647 
0. 0000 0. 0293 0. 0576 0. 0840 0. 1076 0. 1275 oO. 1429 0. 1532 0. 1579 
0. 5314 0. 5292 0. §229 0. 5128 0. 4997 0. 4842 0. 4672 0. 4497 0. 4326 
1. 4784 1.4742 1. 4619 1.4422 1.4162 1. 3851 1. 3509 1. 3149 1. 2794 
1. 8673 1. 8678 1. 869 1. 871 1.8 1.8 1. 8843 1. 8896 1. 8951 
0. 0876 0. 0888 O. Gyae oO. Bee oO. 1006 oO. 1108 oO. 1288 0. 1422 fo} 1368 
0. 0000 0. 0291 0. 0572 0. 0834 0. 1067 0. 1264 0. 1417 0.1518 0. 1564 
©. 5238 | 0.5217 | 0.5156 | 0.5059 | 0,4931 | 0.4781 0. 4616 0. 4446 9. 4279 
1. 4633 1. 4593 1. 4474 1. 4282 1, 4029 1. 3727 1. 3393 1, 3042 1, 2694 
1. 8707 1. 8712 1, 8727 1. 8752 1. 8785 1, 8826 1 se: 1, 8926 1. 8980 
0. 0769 0. 0781 0, 0820 0. 0882 0, 0967 0. 1073 0, 119 0, 1336 0. 1486 
0, 0000 0. 0289 0. 0568 0. 0828 0, 1060 0. 1255 0. 1407 0. 1507 0. 1552 
0. 5158 0. 5138 0. 5079 0. 4985 0. 4862 0. 4716 0. 4556 9. 4390 0. 4227 
1.4474 | 1.4434 1.4319 | 1.4133 1. 3887 | 1.3593 1, 3268 1, 2925 1.2585 
1. 8743 1. 8748 1, 8762 1. 8787 1, 8820 1. 8860 1. 8907 1. 8958 1.9012 
0. 0659 0. 0672 0, 0712 0.0777 0. 0865 0. 0975 0, 110 0, 1246 0. 1401 
0, 0000 0. 0288 0, 0566 0, 0824 0, 1055 0. 1248 0. 139 0. 1498 0. 1543 
0. 5073 0. 5053 0. 4997 0. 4905 0. 4786 0. 4645 0. 4499 0. 4329 0. 4170 
1, 4302 1. 4264 1.4152 1. 3972 1. 3733 1. 3447 1. 3131 1, 2796 1, 2463 
1. 8781 1. 8786 1. 8800 1. 8824 1, 8857 1. 8897 1, 8942 1, 8994 1.9047 
0. 0544 fo} 2538 ©. 0599 ©. 0666 0, 0758 0, 0872 0, 1004 0, 1150 0. 1309 
0. 0000 0. 0287 0. 0564 0. 0821 0, 1051 0. 1243 0. 1392 0, 1491 0. 1536 
0. 4980 0. 4961 0. 4907 0. 4819 0. 4704 0. 4567 0. 4416 0. 4259 0. 4104 
1.4115 1. 4078 1. 3970 1.3795 1, 3563 1, 3285 1.2977 1, 2649 1, 2323 
1, 8823 1, 8828 1, 8843 1. 8866 1. 8898 1. 8938 1. 8983 1.9034 1.9088 
0. 0421 O. 0435 0, 0478 0. 0547 ©, 0642 0. 0758 0. 0894 °. Dee 0. 1203 
0. 0000 0. 6 0, 0563 0. 0820 0, 1048 0. 1240 0, 1389 0, 148 0. 1532 
0. 4877 0. 4859 0, 4806 0. 4721 0. 4610 0. 4477 0. 4331 0. 4177 0. 4025 
1. 3906 1. 3870 1, 3765 1. 3595 1, 3370 1. 3099 1.2797 1.2475 1.2152 
0. 3477 0. 3484 0. 3508 0. 3546 0. 3601 0. 3663 0. 3755 0. 3853 0. 3965 
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M,, =3, §, = 10°, @=5° 


% 
5 oris’ | 112°30" | 123°45° | 135°00" | 146°15" | 157°30" | 168°45° | 180°00" | 180°00" 
0, 00 1. 8596 1. 8676 1. 8751 1. 8817 1. 8873 1. 8914 1. 8940 1. 8966 1. 8949 
0. 3279 0. 3293 0. 3306 0. 3318 0. 3328 0. 3335 0. 3340 0. 3344 0. 3341 
0. 2403 0. 2318 o. 2128 o. 1838 0. 1461 0. 1016 0. 0519 0. 0000 0. 0000 
0. 4353 0. 4185 0. 4058 0. 3972 0. 3917 o. 3887 0. 3872 0. 3869 0. 3869 
1. 2821 1. 2465 1.2195 1. 2009 1. 1891 1. 1826 1. 1794 1. 1820 1. 1786 
© 05 1. 8634 1. 8713 1. 8787 1. 8852 1. 8906 1. 8945 1. 8969 1. 8977 
: 0. 3118 0. 3150 o. 3183 0. 3214 0. 3243 0. 3264 0. 3279 0. 3284 
0.2271 o. 2186 0. 1999 0. 1723 0. 1366 0. 0945 0. 0483 0. 0000 
0. 4391 0. 4221 oO. ae 0. 3996 0. 3932 0. 3894 o. 3873 o. 3868 
1.2921 1. 2566 1. 2288 1. 2089 1.1955 1. 1874 1. 1830 1. 1818 
° 10 1. 8664 1. 8740 1. 8810 1. 8872 1. 8922 1. 8960 1. 8982 © 1. 8989 
0. 2974 0. 3021 0. 3070 0. 3116 0. 3159 0. 3191 0. 3213 0. 3220 
0. 2160 0. 2073 o. 1891 0. 1627 0. 1286 0. 0888 0. 0454 0. 0000 
0. 4414 0. 4244 0. 4109 0. 4010 0. 3940 o. 3896 o. 3871 o. 3864 
1. 2974 1. 2618 1. 2333 1. 2122 1. 1973 1. 1879 1. 1825 1. 1809 
0.15 1. 8691 1. 8764 1. 8832 1. 8891 1. 8939 1.8975 1. 8996 1.9003 
0. 2844 9. 290 0. 2967 0. 3026 0. 3080 0. 3119 0. 3147 0. 3156 
0. 2065 0. 197 0. 1801 0. 1547 0. 1221 0. 0842 0. 0430 0. 0000 
0. 4426 0. 4256 0. 4119 0. 4016 0. 3942 0. 3893 0. 3865 0. 3857 
1. 3000 1. 2645 1. 2356 1. 2136 1.1977 1. 1873 1. 1813 1.1795 
0, 20 1. 8717 1. 8788 1. 8853 1. 8910 1. 8956 1. 8990 1.9011 1.9018 
0. 2726 0. 2799 0. 2872 © 2942 0. 3005 0. 3050 0. 3082 0. 3092 
0. 1984 o. 1897 0. 1724 oO 1481 o. 1167 0. 0804 0. O411 0. 0000 
0. 4428 0. 4259 0.4121 0. 4016 0. 3938 o. 3887 0. 3857 o. 3848 
1. 3008 1. 2654 1, 2362 1. 2136 1.1970 1. 1859 1.1794 1.1775 
0, 25 1. 8742 1. 8810 1.8874 1. 8928 1. 8973 1. 9006 1.9025 1. 9033 
0. 2618 0. 2701 0. 2784 0. 2863 0. 2933 0. 2983 0. 3013 0. 3030 
0.1914 0. 1828 0. 1 660 0. 1424 o. 1121 0. 0773 0. 0395 0. 0000 
0. 4424 ©. 4256 0. 4118 0. 4011 0. 3931 0. 387 0. 3846 0. 3836 
1. 3000 1. 2648 1. 2355 1.2126 1.1955 1. 183 1.1770 1.1749 
0, 30 1. 8766 1. 8833 1. 8894 1. 8947 1. oe 1.9023 1.9042 1.9048 
0.2517 0. 2609 0. 2701 0. 2788 0. 2865 0. 2919 0. 2957 0. 2970 
0. 1853 0. 1769 0. 1605 0. 1376 0. 1083 0. 0746 0. 0381 0. 0000 
0. 4414 0. 4248 0. 4109 0. 4002 0. 3921 0. 3865 0. 3833 0. 3823 
1. 2980 1.2631 1. 2337 1.2107 1. 1932 1. 1812 1.1741 1.1719 
0. 35 1. 8790 1.8855 1, 8914 1. 8966 1. 9008 1.9040 1.9059 1.9065 
0. 2423 0. 252 0. 2623 0. 2717 0. 2800 0. 2856 0. 2897 0. 2911 
0. 1801 0.171 0. 1558 O. 1335 0. 1050 0. 0724 0. 0370 ©. 0000 
0.4399 | 0.4235 | 0.4097 | 0.3989 | 0.3907 | 0.3850 | 0.3817 0. 3807 
1.2949 1. 2604 1. 2312 1. 2080 1. 1903 1.1779 1. 1707 1. 1685 
0, 40 1. 8814 1. 8876 1. 8935 1. 8984 1. 9025 1. 9057 1.9075 1.9081 
O. 2334 0. 2442 0. 2549 0. 2649 0. 2737 0. 2796 0. 2839 0. 2854 
0. 1756 0. 1673 0. 1517 0. 1300 oO. 1022 0. 0705 0. 0360 0, 0000 
0. 4381 0. 4218 0. 4081 0. 3974 o. 3891 0. 3833 0. 3800 0. 3789 
1.2910 1.2569 1. 2278 1. 2046 1. 1869 1.1742 1. 1669 1. 1646 
0.45 1. 8837 1. 8898 1. 8955 1. 9003 1. 9043 1. 9075 1. 9093 1. 9098 
0. 2249 0. 2365 0. 2478 0. 2583 0. 2676 0. 2737 0. 2783 0. 2798 
0. 1716 0. 1635 0, 1482 0. 1270 0. 0998 0. 0688 0. 0352 0. 0000 
0. 4359 0. 4199 0. 4063 0. 3955 0. 3873 0. 3814 0. 3780 .0. 3770 
1. 2864 1.2527 1. 2238 1. 2007 1. 1829 1. 1700 1. 1626 1. 1603 
1. 8860 1. 8920 1. 8975 1. 9023 1. 9062 1. 9093 1.9110 1.9116 
0. 2168 0. 2291 0. 2409 0. 2520 0. 2616 0. 2680 0. 2727 0. 2743 
0. 1681 0. 1601 0. 1451 Oo. 1244 0. 0977 0. 0674 0. 0345 0. 0000 
0. 4333 0. 4176 0. 4042 0. 3935 0. 3853 0. 3793 0. 3759 0. 3749 
1. 2811 1. 2479 1.2193 | 1.1963 1. 1785 1.1654 | 1.1580 1.1557 


= 
ll 


co = 3, B, = 10°, @ = 5" 


0 
§ ao , : 6 i er lta f , 7 - 
101°15’ | 112°30 | 123°45 | 135°00 | 146°15 | 157°30 | 168°45’ | 180°00’ 180°00’ 
0.55 1. 8883 1. 8942 1. 8996 1, 9042 1. 9080 | 1.9111 | 1.9128 1 913-4 
0, 2090 0. 2219 0. 2343 0. 2458 0. 2558 ©, 2623 0. 2672 0. 2689 
0. 1651 0. 1572 0. 1424 0, 1221 0. 0959 0, 0662 0. 0338 0, 0200 
0. 4305 0. 4150 0, 4018 0. 3912 0, 3830 0. 3770 0. 3736 0. 3726 
1. 2752 1.2425 1.2141 1. 1913 1. 1736 1. 1603 1, 1529 1, 1506 
0. 60 1. 8907 1. 8964 1.9017 1.9062 1.9100 1.9131 1.9147 1.9153 
©. 2014 0, 2148 0, 2277 0. 2398 0. 2501 0. 2567 0, 2618 0. 2635 
0. 1624 0. 1546 0, 1401 0, 1201 0. 0944 0. 0652 0, 0333 0, 0000 
0. 4274 ©. 4122 0. 3991 0. 3887 0. 3%06 0. 3745 0.3711 0. 3701 
1, 2686 1, 2364 1, 2084 1, 1859 1. 1682 1. 1548 1.1474 1.1451 
0. 65 1, 8931 1. 8987 1. 9039 1. 9083 1.9120 1.9351 1, 9167 1,9172 
0. 1940 0. 2079 0, 2213 0, 2338 0. 2444 0. 2511 0, 2564 0, 2581 
o, 1601 0. 1524 o. 1381 0. 1184 0, 0930 0, 0643 0, 0329 0, 0000 
0.4240 | 0 4og1 | 0.3962 | 0. 3859 | 0.3779 | 0.3717 0, 3684 ©. 3674 
1. 2615 1, 2298 1, 2022 1.1799 1, 1623 1, 1488 1.1415 1, 1392 
0. 70 1.8955 1 9010 1.9061 1.9105 1.9141 1.9172 1,9188 1, 9193 
o. 1866 oO 2011 0, 2149 0. 2278 0. 2387 0. 2455 0, 2509 0. 2527 
0. 1581 0. 1505 0. 1364 0. 1169 0.0918 0, 0635 0, 0325 0, 0000 
0.4204 } 0.4058 | 0. 3931 0. 3829 | 0.3750 | 0, 3688 0, 3655 0. 3645 
1, 2537 1, 2226 1. 1953 1. 1733 1.1559 1, 1422 1, 1349 1. 1327 
0.75 1, 8981 1. 9034 1. 9¢85 1.9127 1.9163 1.9195 1.9210 1.9215 
0. 1793 0. 1942 0, 2084 0. 2217 0. 2328 0. 2397 0. 2452 0. 2471 
0. 1564 0. 1489 0. 1349 0. 1157 0, 0908 0, 0628 0, 0322 0, 0000 
0. 4164 0. 4021 0. 3896 0. 3797 0. 3718 0° 3655 0, 362 0. 3613 
1. 2453 1.2147 1. 1878 1, 1661 1, 1489 1. 1349 1,127 1, 1256 
0. 80 1, 9007 1. 9060 1.9110 1.9151 1.9186 1.9219 1.9234 1.9239 
0.1718 0, 1872 0. 2c18 c. 2154 0. 2268 0. 2336 ©. 2393 0. 2413 
0. 1549 0.1475 0. 1337 0. 1147 0. 0900 0. 0623 0. 0320 0, 0000 
0. 4121 0. 3980 0. 3858 0. 3760 0. 3683 0. 3618 0. 3587 0. 3577 
1. 2360 1. 2060 1.1794 1. 1581 1.1411 1. 1267 1.1198 1.1176 
0. 85 1, 9036 1.9088 1. 9137 1.9177 1.9212 1. 9247 1. 9261 1.9266 
0. 1641 0. 1799 0. 1948 0. 2088 0. 2205 0. 2271 0. 2329 0. 2350 
0. 1537 0. 1463 0. 1327 0. 1138 0. 0893 0. 0619 0. 0318 0. 0000 
0. 4073 0. 3935 0. 3815 0. 3719 0. 3643 0. 3576 0. 3546 0. 3536 
1.2257 1. 1962 1.1701 1.1491 1. 1323 1.1174 1.1106 1, 1085 
0.90 1. 9066 1.9118 1. 9167 1.9207 1.9242 1. 9278 1.929 1.9297 
0. 1559 0.1721 0. 1873 0. 2017 0. 2136 0. 2197 0. 225 0. 2280 
0. 1528 0. 1454 0. 1320 0. 1132 0. 0888 0. 0616 0. 0317 0, 0000 
0.4019 | 0.3884 | 0.3766 | 0.3672 | 0.3597 | 0.3526 0. 3497 o. 3488 
1.2141 1.1851 1. 1593 1. 1387 1.1221 1. 1063 1, 0997 1.0978 
0.95 1.9101 1.9153 1.9202 1.9242 1.9277 1. 9319 1. 9332 1. 9336 
0. 1470 0. 1634 0. 1789 0. 1936 0. 2055 0. 2107 0. 2170 0, 2193 
0. 1521 0. 1448 0. 1315 o. 1128 0. 0884 0. 0614 0. 0317 0, 0000 
0. 3956 0. 3824 0. 3707 0. 3616 0. 3541 0. 3462 0. 3434 0. 3427 
1, 2005 1.1719 1. 1463 1, 1261 1, 1096 1.0919 1.0855 1, 0839 
1. 00 1.9144 1.9196 1. 9247 1.9288 1.9324 1. 9387 1.9400 1.9402 
0. 13 3 0, 1530 0. 1683 o. 1831 0. 1949 0. 1959 0. 2025 0, 2052 
0.151 0. 1446 0. 1315 0. 1129 0. 0882 0. 0617 0, 0320 0, 0000 
0. 3878 | 0.3747 | 0.3629 | 0. 3539 ©. 3463 | 0. 3352 0. 3325 O. 3321 
1. 1836 1.1550 1. 1290 1, 1089 1.0921 1, 0669 1, 0699 1. 0600 
F, 0. 4085 0, 4214 0. 4341 0. 4467 0. 4572 0. 4703 0. 4756 0. 4778 
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M,, = 3, P, = 15°, &% = 5° 


$ 
é 0°00’ | 11°15’ | 22°30’ | 33°45’ | 45°00" | 56°15’ | 67°30’ | 78°45 | 90°00 
0. 00 1. 7049 1. 7057 1. 7083 1.7125 1. 7182 1.7252 1. 7334 1.7425 1, 7522 
0.4568 | 0.4570 | 0.4577 | 0.4589 | 0. 4604 0. 4623 ©. 4645 0. 4669 0. 4695 
0, 0000 0. 0347 0, 0684 0, 1003 0. 1295 0. 1549 0. 1756 0, 1907 0, 1992 
0, 8213 0. 8170 0, 8043 0. 7841 0. 7577 0. 7269 0. 6935 0. 6593 0, 6263 
1.9929 1.9854 1. 9633 1. 9280 1, 8815 1. 8265 1. 7660 1. 7035 1, 6422 
0. 05 1, 7098 1.7107 1.7135 1.7180 1.7241 1.7316 1.7404 1, 7501 1. 7605 
0. 4386 0. 4389 0. 4398 0. 4412 0. 4431 0. 4455 0. 4483 0. 4515 0. 4548 
0, 0000 0. 0341 0. 0674 0. 0987 0. 1273 0. 1521 0, 1722 o, 1867 0. 1947 
0, 8207 0. 8164 0. 8039 0. 7841 0. 7581 0. 7277 0. 6947 0, 6609 0. 6281 
1.9919 1. 9847 1. 9636 1. 9298 1, 8853 1, 8326 1.7747 1, 7146 1.6555 
9. 10 1.7146 | 1.7155 | 1.7183 1.7228 | 1.7289 1.7364 1.7452 1, 7548 1, 7651 
0. 4216 0. 4219 0. 4229 0. 4246 0. 4268 0. 4296 0. 4328 0. 4365 0. 4404 
0, 0000 0. 0336 0. 0662 0. 0970 0, 1250 0. 1492 0. 1688 0, 1828 0. 1903 
0, 8190 o. 8148 0. 8025 0. i840 0. 7574 0. 7274 0. 6948 0, 6613 0, 6288 
1, 9889 1.9819 1. 9613 1. 9282 1, 8847 1, 8330 1, 7760 1, 7168 1. 6583 
0.15 1.7192 | 1.7202 | 1.7229 | 1.7274 | 1.7334 1. 7409 1. 7496 1, 7592 1. 7693 
0. 4056 0. 4060 0. 4071 0. 4089 0. 4115 0. 4146 0. 4183 0, 4224 0. 4269 
0, 0000 0. 0330 0, 0651 0. 0954 0, 1228 0. 1464 0. 1654 0, 1789 o. 1861 
0. 8163 o. 8122 0, 8001 0. 7809 0. 7557 0. 7262 0. 6940 0, 6609 0. 6286 
1. 9843 1.9774 1.9573 1.9249 1, 8821 1.8314 1.7753 1.7169 1. 6589 
9. 20 1. 7238 1. 7247 1.7274 1. 7318 1.7379 1.7453 1.7539 1, 7634 1.7734 
0, 3904 0. 3908 0. 3921 0. 3941 0. 3970 0. 4005 0. 4045 0, 4092 0. 4142 
0, 0000 0. 0325 0, 0641 oO. 2938 0. 1207 0. 1438 0. 1623 0. 1754 o. 1822 
0, 8129 0. 8088 0. 7970 0. 7780 0. 7533 0. 7242 0. 6924 0. 6597 0. 6277 
1.9783 | 1.9716 | 1.9518 | 1.9201 | 1.8781 1, 8282 1. 7730 1, 7152 1. 6578 
0. 25 1. 7282 1.7291 1.7318 1 7362 1.7422 1.7495 1. 7580 1. 7674 1.7773 
0. 3760 0. 3764 0. 3778 © 3801 0. 3832 0. 3871 0. 3916 0. 3967 0. 4022 
0. 0000 0. 0321 0. 0632 0. 0924 o. 1188 0. 1414 0.1594 0, 1720 0, 1785 
0. 8087 0. 8048 0. 7931 0.7745 0. 7501 0. 7214 0. 6901 0, 6578 0, 6261 
1.9711 1.9645 1.9451 1.9139 1. 8727 1. 8236 1. 7692 1, 7122 1, 6553 
0. 30 1.7325 1.7334 1.7361 1. 74.04 1. 7463 1. 7536 1.7620 1.7713 1,7810 
0. 3622 0. 3627 0. 3642 0. 3667 0. 3701 0. 3744 ©. 3793 0. 384 0, 3908 
0. 0000 0. 0316 0. 0623 0.0911 0. 1170 0. 1392 0. 1568 0, 1690 0.1751 
0. 8040 0. 8001 0. 7886 0. 7703 0. 7463 oO. 781 0, 6872 0. 6553 0, 6239 
1.9628 1.9564 1. 9373 1, 9067 1. 8662 1. 8179 1. 7643 1.7079 1.6516 
9. 35 1.7368 | 1.7377 | 1.7403 | 1.7446 | 1.7505 1.7577 1. 7660 1.7751 1, 7847 
0.3490 | 3496 | 0.3512 | 0.3539 | 0.3576 O. 3622 0. 3676 0. 3735 9. 3799 
0, 0000 0, 0312 0. 0615 0. 0898 0. 1153 0. 1371 oO. 1343 0, 1662 0, 1720 
0. 7987 0. 7948 0. 7836 °. fore 0. 7420 0. 7143 0. 683 0. 6523 oO. rae 
1.9536 1.9472 1.9285 | 1.8985 1, 8587 1. 8111 1. 7583 1, 7026 1, 646 
0. 40 1.7410 1.7419 1.7445 1.7487 | 1.7545 1. 7616 1. 7698 1. 7789 1, 7884 
0. 3363 0. 3369 0. 3387 0. 3416 0. 3456 0. 3505 0. 3563 0. 3626 ©, 3695 
0. 0000 0. 0309 0. 0607 0. 0887 o. 1138 O. 1352 0. 1520 0. 1636 0, 1692 
©. 7929 o. 7891 0. 7781 0. ieo4 0. 7372 0. 7099 0. 6799 0. 6488 0, 6181 
1. 9434 1. 9372 1.9189 1, 8894 1. 8502 1. 8035 1.7513 1, 6964 1, 6411 
0. 45 1.7452 1. 7460 1. 7486 1, 7528 1. 7585 1. 7656 1.7737 1, 7826 1, 7920 
0. 3241 0. 3247 0. 3266 0. 3298 0. 334° 9. 3393 0. 3454 ©. 3522 ©. 3595 
0, 0000 ©, 0305 0. 0601 0. 0877 0. 1124 0. 1335 0. 1499 oO. 1612 0, 1665 
0. 7866 0. 7829 0.7721 0. 7548 0. 7320 0. 7051 ©. 6756 0. 6449 0. 6146 
1.9325 1.9264 1, 9084 1. 8794 1. 8409 1. 7949 1. 7436 1, 6893 1, 6346 
0. 50 1. 7493 1. 7502 1. 7527 1.7569 1. cheer 1. 7894 1.7775 1. 7863 1.795 
4 0. 3122 0. 3129 0. 3149 0. 3183 O. 322 O. 3284 0. 3349 0. 3420 ©. 349 
0. 0000 0. 0302 0. 0594 0. 0867 0. 1112 0. 1319 ce. 1480 0, 1590 0, 1641 
0. 7800 0. 7763 0. 7657 0. 7487 0. 7263 0. 6999 0. 6708 0, 6406 0, 6106 
1, 9208 1.914 1. 8971 1. 8687 1. 83¢9 1.7856 1. 7350 1, 6814 1, 6273 


t Dp Si anh tnd, oes 
‘: 0°00" | 11°15’ 
0. 55 1. 7534 1. 7543 
0. 3006 0. 3014 

0, 0000 0, 0299 

0.7729 0. 7693 

1. 9083 1.9024 

0. 6° 1.7576 1.7584 
0. 2893 0. 2901 

0. ¢200 0. 0297 

0. 7054 0. 7619 

1, 8951 1, 8893 

0. 65 1.7617 1.7625 
0. 2782 0. 2791 

0, 0000 0. 0294 

0. 7576 0.7541 

1. 8812 1.8755 

0. 70 1.76 1. 7667 
¢ gee 0. 2682 
0, 0000 0, 0292 

0. 7493 0. 7460 

1, 8665 1. 8610 

0.75 1, 7702 1.7710 
0. 2564 0. 2573 

0. 0000 0, 0291 

0. 7406 0. 7373 

1. 8510 1. 8456 

0. 89 1.7745 1.7753 
0. 2456 0, 2466 

0. 0000 0. 0289 

0. 7315 0. 7283 

1.8347 1. 8294 

0. 85 1.7789 1.7797 
0. 2348 0. 2357 

0. 0000 0. 0288 

0. 7218 0. 7187 

1.8174 1.8122 

0.90 1. 7835 1. 7843 
: 0. 2238 0. 2248 
: 0. 0000 0. 0286 
0.7116 0. 7086 

1.7990 1.7939 

0.95 1. 7883 1.7890 
0. 2126 0. 2136 

0, 0000 0, 0285 

0. 7008 0. 6978 

1.7793 1.7754 

1,00 1. 7933 1.7941 
0. 2010 0, 2021 

0, 0000 0. 0285 

0. 6891 0. 6862 

1.7581 1. 7532 

F, ©. 4384 | 0.4390 


| 22°30" | 33°45" 
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M,, = 3, 6, = 15°, «=5° 


7568 
3°35 
0559 
7589 
8851 
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2924 
0584 
7517 
8723 
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0579 
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2707 
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7734 
2600 
0571 
7277 
8296 


7776 
2493 
0568 
7189 
8137 


7820 
2386 
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7096 
7968 


7866 
2278 
0562 


6996 
7789 


7913 
2168 
0560 
6891 
7597 
7963 


2053 
0559 


ae 
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_ | 45°00 | seis’ | 67°30" | 78°45’ | 90°00’ 


1, 7665 1. 7733 1, 7812 1. 7899 1, 7991 
0. 3119 0. 3178 0. 3247 0. 3322 ©. 3403 
0. 1100 0, 1304 0. 1462 ©. 1569 0. 1619 
0. 7203 0. 6943 0. 6657 0. 6359 0, 6063 
1. 8200 1.7755 1. 7256 1. 6727 1. 6192 
1. 7704 1.7772 1. 7850 1, 7936 1, 8027 
©, 3012 0. 3075 0. 3147 0. 3226 0. 3311 
0. 1089 0. 1291 © 1446 0.1551 0. 1599 
0. 7138 0. 6883 0. 6602 0. 6308 0, 6016 
1. 8085 1.7646 1.7155 1. 6633 1, 6103 
1.7744 1.7811 1. 7888 1.7973 1, 8063 
0. 2907 0. 2973 0. 3049 ©, 3132 ©, 3220 
0. 1080 0. 1278 0. 1432 0. 1534 0. 1580 
0. 7070 0. 6819 0. 6543 0, 6254 0. 5966 
1.7961 1.7531 1. 7047 1, 6531 1, 6008 
1.7785 1. 7850 1.7927 1.8011 1, 8099 
0. 2804 0. 2873 0. 2952 0. 3038 ©, 3139 
0. 1071 0. 1267 o. 1418 0, 1518 0, 1563 
0. 6997 0. 6751 0. 6480 0. 6195 0. §911 
1. 7831 1.7407 1, 6931 1, 6422 1, 5905 
1, 7825 1. 7890 1.7966 1, 8049 1, 8137 
0. 2702 0. 2774 0. 2856 0. 2946 0, 3041 
0. 1063 0.1257 0. 1406 0. 1504 0. 1547 
0, 6921 0. 6680 0. 6413 0. 6133 0. 5853 
1. 7692 1.7276 1. 6807 1. 6305 1.5793 
1. 7867 1.7931 1. 8006 1. 8088 1. 8175 
0. 2600 0. 2675 0. 2760 0. 2853 0. 2952 
0. 1056 0. 1248 ©. 1395 0.1491 0. 1533 
0. 6840 0. 6604 0. 6342 0. 6066 0. §790 
1.7545 1.7136 1. 6674 1.6179 1. 5674 
1.7910 1. 7973 1. 8047 1, 8128 1, 8215 
0. 2497 0. 2575 0. 2664 0. 2760 0, 2861 
0. 1050 0. 1240 0. 1385 0. 1480 0, 1520 
0. 6754 0. 6523 0. 6266 0. 5995 ©. 5723 
1. 7388 1. 6986 1. 6532 1. 6044 1.5544 
1.7954 1. 8016 1. 8089 1. 8170 1. 8256 
0. 2393 0. 2474 0. 2566 0. 2665 0. 2769 
0. 1044 ©. 1233 0. 1376 0. 1470 0. 1509 
0. 6663 0. 6436 0. 6184 0. 5918 0. 5650 
1.7220 1. 6826 1. 6379 1. 5897 1, 5403 
1, 8000 1. 8062 1.8134 ees 1. 8300 
0. 2287 0. 2370 0. 2465 0. 256 0. 2673 
0. 1040 0, 1227 ©. 1369 0. 1461 0. 1499 
0. 6565 0. 6343 0. 6096 0. 5834 0. 5570 
1.7039 1. 6652 1.6212 1. 5737 1. 5247 
1, 8049 1.8110 1, 8182 1, 8262 1, 8347 
0. 2177 0. 2263 0. 2360 0. 2463 0.2571 
0. 1036 0. 1222 0. 1362 0. 1453 0. 1490 
0. 6459 0. 6242 0. 6000 0. 5742 0. 5481 
1, 6842 1, 6462 1, 6029 1.5559 1. 5074 
0.4476 | 0.4527 ©. 4587 0. 4658 0. 4735 
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M,, = 3, 6, = 15°, «@ = 5° 


1.7718 
0. 4747 
0. 1932 
0. 5694 
1. 5342 
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1.8145 
0. 4862 
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. 8176 
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8206 
4643 
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5014 
4210 


8236 
4544 
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4448 
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8295 
4358 
0000 
4965 
4411 


8325 
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0000 
4942 
4064 
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4186 
0000 
4916 
4011 


8384 
4105 
0000 
4887 
3952 


8414 
4025 
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POs Oe FS OOO Nr oe 0.0 Om. OO. Oe 


rooor 


180°00’ 


1. 8053 
0. 4837 
0. 0000 
0. 5024 
1. 4030 


oo 
0 
: 11°15" | 112°30’ | 123°45’ | 135°00" | 146715" | 157°30’ | 16845" | 180°00’ | 180°00’ 

. 1. S084 1. 8174 1. 8258 1, 8332 1. 8393 1. 8438 1. 8466 1.8475 
0:95 0. 3486 0. 3569 0. 3649 0. 3721 0. 3783 0. 3831 o. 3861 o. 3871 
0, 1607 0. 1531 0. 1393 0. 1195 0. 0946 0. 0655 0. 0335 0. 0000 

0. 5782 0. 5525 0. 5302 0. 5116 0. 4970 0. 4866 0. 4804 0. 4784 

1. $673 1.5190 1. 4762 1.4400 1.4114 1. 3907 1. 3783 1. 3741 

0, 60 1.8119 1. 8208 1. 8291 1. 8364 1. 8425 1. 8470 1. 8497 1. 8507 
°. 3398 0. 3484 0, 3566 0. 3641 0. 3705 0. 3754 0, 3785 0. 3795 

0. 1585 0. 1510 0. 1372 oO. 1177 0. 0931 0. 0645 0, 0330 0. 0000 

0. 5738 0. 5484 0. 5261 0. 5076 0. 4931 0. 4827 0. 4765 0. 4744 

1. 5589 1, 5109 1. 4682 1. 4321 1. 4034 1, 3826 1, 3701 1. 3659 

0. 65 1.8154 1, 8242 1, 8325 1. 8398 1. 8457 1. 8502 1. 8530 1. 8539 
0. 3310 0. 3400 0. 3485 0. 3562 0. 362 0. 3677 0. 3709 0. 3719 

0, 1566 0. 1490 o. 1354 0. 1161 0. 0918 0. 0635 0. 0325 0. 0000 

0. 5691 0. 5439 Oo. 521 0. 5033 0, 4888 0. 4784 0. 4722 0. 4701 

1.5498 4. 5021 1. 4596 1. 4234 1. 3947 1. 3739 1. 3613 1. 3571 

0, 7° 1. 8189 1. 8277 1. 8359 1. 8432 1. 8491 1. 8536 1. 8563 1. 8572 
0. 3224 | 0.3316 | 0.3404 | 0.3483 | 0.3549 | 0.3600 0. 3632 0. 3643 

0. 1548 0. 1472 0. 1336 0. 1146 0. 0906 0. 062 0. 0320 0. 0000 

0. 5640 9. 5390 0. 5170 0. 4986 0. 4842 0. 4738 0. 4675 0. 4655 

1. 5399 1. 4926 1. 4502 1.4141 1. 3853 1. 3644 1. 3518 1. 3475 

0. 75 1, 8226 1, 8313 1. 8395 1, 8.467 1, 8526 1.8571 1. 8598 1. 8607 
0. 3138 0. 3233 0. 3322 0. 3403 0. 3471 0.3523 | 0.3555 0. 3566 

0. 1531 0. 1455 Oo. 1321 oO. 1132 0, 0895 0. 0619 0. 0316 0. 0000 

0.5585 | 0.5337 | 0.5119 | 0.4936 | 0.4792 | 0.4688 o. 462 0. 4605 

1.5293 1.4822 {1 1.4400 1. 4039 1.3751 1.3541 1. 3414 1. 3372 

o, 80 1. 8263 1. 8350 1.8431 1. 8503 1, 8563 1, 8608 1, 8635 1. 8644 
9. 3051 0. 3148 O. 3240 O. 3322 0. 3391 9. 3443 0. 3476 0. 3487 

0. 1516 0. 1440 0. 1307 0.1119 0, O885 0. 0612 0. 0313 0. 0000 

0. 5525 0. 5280 0. 5064 0. 4882 0. 4737 0. 4634 0. 4571 0. 4550 

1.5177 1.4710 1. 4289 1. 3928 1. 3639 1.3429 1, 3301 1, 3259 

0. 85 1. 8303 1. 8389 1. 8470 1. 8542 1. 8602 1, 8647 1. 8675 1, 8684 
0. 2963 0. 3062 0. 3155 O. 3238 0, 3308 0. 3360 0. 3393 0. 3404 

0, 1502 0. 1426 0. 1294 0. 1108 0, 0875 0. 0606 0. 0310 0, 0000 

0.5461 0. 5219 0. 5004 0. 4822 0. 4678 ©. 4574 0.4511 0. 4490 

1. 5052 1. 4587 1. 4167 1. 3807 1.3517 1. 3305 1.3177 1. 3134 

0. 9° 1 8344 1. 8430 1.8511 1. 8584 1, 8644 1, 8690 1.8717 1, 8727 
0. 2873 0. 2974 0. 3068 0. 3151 0. 3220 0, 3272 0. 3305 O. 3316 

0.1490 0. 1414 0. 1282 0. 1097 0. 0867 0, 0600 0. 0307 0. 0000 

0. 5391 0.5151 0. 4937 0. 4756 0. 4611 0. 4507 0. 4444 0. 4423 

1.4915 1.4452 1. 4033 1. 3671 1. 3380 1. 3166 1, 3036 1, 2993 

0.95 1 8388 1.8474 1. 8556 1. 8630 1, 8691 1, 8738 1, 8767 1.8776 
0. 2779 0. 2880 0. 2974 0. 3057 0. 3125 ©, 3176 0. 3208 0. 3219 

0. 1479 0. 1403 oO. 1272 o. 1088 0. 0860 0, 0595 0. 0304 0. 0000 

0. 5314 0. 5076 o. 4862 0. 4681 0. 4536 0. 4431 0. 4367 0. 4345 

1. 4763 1. 4301 1. 3881 1.3517 1, 3223 1. 3006 1, 2874 1. 2830 

1,.0° 1. 843 1. 8523 1. 8606 1. 8682 1, 8746 1, 8794 1, 8824 1. 8835 
0, 267 0, 2780 0. 2872 0. 2953 0. 3018 0, 3067 0. 3096 0. 3106 

0. 1470 0. 1394 0. 1263 0. 1081 0, 0854 0, 0591 0. 0302 0, 0000 

0, 5228 0. 4990 0. 4777 ©. 4594 0. 4446 9. 4339 0. 4273 0. 4251 

1.4591 1.4129 1. 3706 1. 3337 1. 3036 1, 2813 1, 2677 1, 2631 

F, 0. 4818 0. 4904 0. 4988 0. 5067 0. 5136 0. 5190 0. 5225 0. 5237 
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Mo = 3; Gx = 15°, a@ = 10° 


o 
: ooo’ | iie1s’ | 22°30" | 33°45’ | 45°00" | 56°15’ | 67°30" | 78°45" | 

0. 00 1. 6315 1. 6330 1. 6377 1. 6453 1.6558 1. 6689 1, 6843 1.7016 
0. 4371 0. 4376 0. 438 0. 4409 0. 4437 0. 4472 0. 4513 0. 4559 

0, 0000 0, 0622 0. 1233 0, 1819 0. 2368 0, 2869 0. 3305 0. 3662 

1, 0437 1.0329 1.0015 0.9519 o. 8882 o, 8151 °- 7378 0. 6612 

2. 3214 2. 3043 2.2539 2.1735 2. 0687 1.9456 1, 8119 1.6756 

, 05 1, 6366 1. 6383 1. 6432 1.6513 1. 6624 1, 6761 1, 6924 1.7108 
0. 4181 0. 4186 0. 4202 0. 4228 0. 4263 0. 4308 o. 4361 0. 4421 

0, 0000 0. 0615 Oo. 1217 ©. 1793 O. 2331 0, 2818 0, 3238 ©. 3577 

1, 0430 1. 0324 1, 0016 0. 9531 0. 8907 o. 8191 0. 7433 0. 6681 

2, 3203 2. 3039 2 2559 2. 1793 2.0790 1. 9612 1, 8331 1.7020 

0. 10 1, 6416 1. 6433 1 6483 1, 6564 1. 6676 1, 6815 1.6979 1.7163 
©, 4001 0. 4007 © 4026 0. 4056 0 4098 0. 4151 0. 4214 0. 4286 

i 0, 0000 0, 0607 0, 1201 0. 1769 0. 2297 0, 2771 0. 3178 0. 3502 
1, 0410 1. 0307 1, 0005 0. 9530 0. 8919 o, 8218 0. 7474 0. 6735 

2. 3171 2, 3012 2.2547 2. 1804 2. 0831 1, 9688 1, 8442 1.7166 

0.15 1, 6465 1. 6482 1. 6532 1, 6614 1.6725 1, 6864 1, 7028 1.7211 
0, 3831 0. 3838 0. 3859 0. 3894 0. 3943 0, 4004 0. 4077 0. 4159 

©, 0000 0. 0600 0. 1187 0. 1746 0. 2264 0, 2728 O, 3122 0. 3432 

1, 0379 1, 0277 0. 9982 0. 9518 Cree 0, 8232 0. 7503 0. 6776 

2, 3121 2. 2967 2.2515 2. 1793 2. 0848 1.9735 1, 8521 1.7274 

0. 20 1, 6513 1, 6530 1. 6579 1, 6661 1.6772 1, 6910 1, 7072 1.7254 
0, 3669 0. 3677 0. 3701 0. 3741 0. 3796 0. 3865 0. 3947 0. 4040 

0, 0000 0. 0594 0.1174 0, 1726 0. 2235 0. 2688 0. 3071 0. 3369 

1, 0337 1, 0239 0.9950 0.9495 0. 8910 0, 8236 0. 7521 0. 6807 

2, 3055 2, 2906 2. 2466 2. 1764 2.0844 1.9760 1, 8575 1.7354 

0.25 1.6559 1.6576 1. 6626 1.6707 1.6817 1.6954 1.7115 1.7294 
0.3515 | 0.3524 | 0.3550 | 0.3595 | 0.3656 | 0.3733 0. 3824 0. 3928 

0, 0000 0. 0588 oO. 1162 0. 1707 0. 2208 0. 2651 0. 3024 0. 3310 

1, 0288 1,0191 0. 9909 0. 9464 o. 8891 0. 8231 ee 0. 6827 

2. 2976 2 2831 2. 2403 2. 1720 2. 0823 1.9765 1. 8607 1.7412 

0. 30 1, 6605 1. 6622 1. 6671 1.6751 1. 6861 1. 6996 1.7155 1. 7332 
0. 3367 e338 © 3406 0. 3455 0. 3522 0. 3607 0. 3708 0, 3822 

©, 0000 0, 0583 0.1151 0. 1689 0. 2183 0. 2618 0. 2980 0. 3256 

1,0231 1.0136 0. 9860 0.9425 0. 8864 0. 8218 °. 4329 0. 6839 

2, 2885 2.2743 2. 2327 2 1662 2. 0787 1.9755 1. 8623 1.7451 

0. 35 1. 6650 1. 6667 1. 6715 1. 6795 1 6903 1 7037 1.7194 1. 7368 
0, 3224 9. 3235 0. 3267 O. 3321 9. 3395 0. 3488 0. 3597 0. 3720 

0, 0000 0.0579 O. 1142 0. 1674 0. 2161 0. 2587 0. 2940 0, 3207 

1.0167 1, 0074 0. 9804 ©. 9379 0. 8830 0. 8197 0. 7522 0. 6844 

2, 2783 2.2645 2, 2239 2.1591 2.0739 1.9731 1. 8623 1.7473 

0. 40 1, 6695 1.6711 1.6759 1. 6838 1. 6945 1.7077 1. 7232 1.7404 
0. 3087 0. 3099 0. 3134 0. 3192 0. 3272 0. 3373 0. 3491 0. 3624 

0, 0000 0. 0574 0. 1133 0. 1660 0. 2140 0. 2560 0. 2905 0. 3162 

1, 0096 1, 0006 0. 9743 0. 9326 o. 878 0. 8170 0. 7508 0. 6842 

2, 2670 2.2536 2.2141 2.1510 2. 0678 1.9694 1. 8609 1.7481 

0.45 1, 6739 1.6755 1, 6802 1. 6880 1. 6986 1.7116 1.7268 1.7438 
0. 2954 0. 2967 0. 3005 0. 3068 0. 3154 0. 3262 0. 3389 0. 3532 

0, 0000 0, 0571 0, 1125 0. 1647 0. 2122 0. 2534 0. 2871 0. 3120 

1,0021 0. 9932 0. 9675 0. 9268 0. 8743 0. 8137 0. 7487 0. 6833 

2. 2549 2.2418 2, 2034 2. 1418 2. 0607 1. 9645 1. 8583 1. 7476 

0. 50 ee 1. 6798 1. 6845 1. 6922 1.7026 1.7155 1. 7304 1.7471 
0. 2825 0. 2839 0. 2880 0. 2947 0. 3040 0. 3156 0. 3291 0. 3443 

0. 0000 0. 0567 0. 1118 ©. 1636 0.2105 0. 2512 0. 2841 0. 3082 

0. 9940 0.9854 0. 9602 0. 9205 0. 8692 0. 8098 0. 7462 0. 6819 

2.2418 2.2291 2.1917 2.1317 2.0526 1.9586 1. 8547 1.7460 
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90°00" 


1.7205 
0. 4610 
0. 3919 
0. 5900 
1.5445 


1. 7308 
0. 4388 
©. 3814 
9.5979 
1.5757 


1. 7363 
0. 4365 
0. 3724 
0. 6043 
1. 5931 


1.7409 
0. 4250 
pee 
0. 6094 
1. 6063 


1.7450 
0. 4142 
©. 3565 
0. 6134 
1.6165 


1. 7487 
0. 4041 
0. 3495 
0. 6164 
1.6243 


1.7523 
©. 3945 
0. 3431 
0. 6185 
1. 6301 


1.7556 
0. 3854 
© 3371 
0. 6199 
1, 6341 


1.7588 
ae 
0. 6206 
1, 6367 


1.7620 
0. 3684 
0. 3267 
0. 6207 
1. 6377 


1.7650 
0. 3605 
©. 3220 
0. 6202 
1.6377__| 


Meo == 3, By = 15°, @ = 10° 
0 


E - ee ee , ee = ee | 
| oroo” | 11°15" | 22°30’ | 33°45" | 45°00’ | 56°15" | 67°30" | 45°00" | 56°15" | 67°30" | 78°45" | 90°00" 78°45’ | 90°00" 
0.55 1. 6826 1, 6842 1. 6888 1, 6963 1. 7066 1.7192 1.7340 1.7504 1. 7680 
0. 2699 0.2714 0. 2758 o. 2830 0. 2929 0. 3052 0. 3196 0. 3357 0. 3528 
0, 0000 0.0565 0.1112 0. 1626 0. 2091 0. 2491 0, 2814 0. 3046 0. 3178 
0.9854 0.9770 0. 9524 0. 9137 0. 8635 0. 8054 0. 7431 0. 6800 0. 6192 
2.2279 2.2156 2.1792 2 1207 2. 0436 1.9518 1, 8500 1 7433 1 6366 
i 0.60 1. 6870 1. 6885 1. 6930 1. 7005 1.7105 1, 7230 1.7375 1.7537 1.7710 
©. 2576 oe. 2592 0. 2639 0. 2716 0. 2821 0, 2952 0. 3104 0. 3273 2. 3453 
0. 0020 0.0562 0. 1107 0. 1617 0. 2077 ©. 2472 0. 2789 O. 3014 oO 3139 
c.9763 0. 9681 0. 9442 0. 9063 0. 8574 0. 8006 0. 7395 0. 6776 0. 6178 
2. 2132 2.2012 2.1658 2. 1089 2. 0337 1.9440 1.8444 1. 7396 1.6345 
0. 65 1. 6913 1, 6928 1. 6973 1.7046 1.7145 1. 7267 1.7410 1.7569 1.7740 
0. 2455 0, 2472 0. 2522 0, 2604 0.2715 0. 2853 0. 3014 0. 3192 0. 3380 
0. 0000 0. 0560 0. 1103 0, 1610 0. 2066 ©. 2455 0. 2766 0. 2985 0, 3103 
0. 9667 0.9557 0. 9354 0. 8985 0. 8507 ©. 7953 0. 7355 0. 6747 0. 6159 
2.1977 2. 1860 2.1516 2. 0962 2.0229 | 1.9353 1, 8378 1.7350 1. 6315 
0. 70 1. 6957 1. 6972 1.7016 1. 7087 1.7185 1.7305 1.7445 1.7601 1.7770 
0. 2337 0. 2354 0. 2407 0, 2493 0. 2611 | 0. 2757 0. 2926 0. 3112 0, 3308 
0. 0090 0.9559 ©. 1099 ©. 1603 0. 2056 O. 2440 0. 2745 0. 2958 0. 3070 
0. 9567 0. 9489 0. 9262 9.8903 | 0.8437 0. 7895 0. 7310 0. 6714 0. 6135 
2.1814 2.1701 2. 1366 2.0828 2.0113 1.9258 1. 8304 1.7295 1. 6275 
0.75 1.7001 1.7016 1.7059 1.7129 1.7224 1.7342 1.7480 1.7634 1. 7800 
0. 2219 0, 2238 0. 2294 0, 2385 0. 2509 0. 2662 0. 2839 O. 3034 0. 3238 
0, OC00 0.9557 0. 1096 0.1598 0. 2047 0. 2427 0. 2727 0. 2934 0. 3040 
0. 9462 0. 9386 0. 9166 0. 8816 0. 8362 0. 7833 0. 7261 0. 6677 0. 6107 
2. 1643 2, 1533 2.1208 2.0684 1.9989 1.9155 1, 8222 1.7232 1, 6227 
0. 80 1. 7046 1.7060 1.7102 1.7171 1.7265 1.7380 1.7515 1.7667 1.7830 
0. 2102 0. 2122 0.2181 0. 2277 0. 2407 0. 2568 0. 2753 0. 2956 3d. 3168 
0, 0000 0. 0556 0. 1093 0. 1593 0. 2039 0. 2416 0. 2710 0.2912 0. 3012 
0.9352 9. 9278 0. 9064 o. 8724 0. 8281 0. 7766 0. 7207 0. 6635 0. 6075 
2. 1463 2. 1356 2. 1041 2. 0532 1.9855 1. 9042 1. 8130 1.7159 1.6170 
o: 85 1.7092 1.7106 1.7147 1.7214 1.7306 1.7419 1.7551 1.7700 1.7861 
0. 1986 ©. 2007 0. 2069 0. 2169 0. 2306 0. 2475 0. 2668 0. 2879 0. 3098 
0. 0000 0. 0555 °. hee 0. 1590 0. 2033 0. 2406 0. 2695 0. 2892 0. 298 
0. 9236 0.9165 oO. 0. 8627 0. 8196 0. 7694 0. 7149 0. 6589 0. 603 
2. 1273 2. 1170 2.0 537 2.0371 1.9713 1, 8921 1 8030 1.7078 1. 6104 
0-90 1. 7138 1.7152 1.7192 1. 7258 1.7347 1.7458 1.7588 1. 7734 1. 7892 
0. 1869 0. 1891 0. 1956 0. 2062 0. 2205 0. 2381 oe. 2583 0. 2802 0. 3029 
0. 0000 0.0555 0. 1091 0. 1587 0. 2028 0. 239 0. 2683 ©. 2874 0. 2964 
6.9115 0. 9046 0. 8845 0. 8524 0. 8106 0. 761 0. 7086 0. 6538 0. §997 
2.1074 2.0973 2. 0678 2.0199 1.9560 1, 8790 1.7920 1. 6987 1.6029 
095 1. 7186 1.7200 1. 7239 1. 7303 1. 7390 1. 7499 1. 7626 1.7769 1.7925 
0.1751 0. 1774 0. 1842 0. 1953 0. 2103 0. 2287 0. 2496 0. 2724 0. 2958 
0. 0000 0.0555 0. 1090 0. 1585 O. 2024 0. 2390 0. 2672 0. 2858 0. 2944 
0. 8988 0. 8921 0. 8726 0. 8415 0. 8010 0. 7535 0. 7017 0. 6481 0.5951 
2. 0862 2. 0766 2. 0480 2.0017 1.9397 1, 8648 1.7799 1. 6886 1.5944 
1:00 1, 7236 1.7249 1. 7287 1. 7349 1.7435 1.7540 1.7665 1.7806 1.7960 
0. 1631 0. 1655 0. 1727 0. 1843 0. 1999 0. 2191 0. 2409 0. 2644 0. 2885 
0. C000 oO. 238 0. 1090 0. 1585 0. 2022 0. 2385 0. 2662 0. 2845 0. 2926 
0. 8852 0. 878 0. 8599 0. 8299 0. 7907 0. 7446 0. 6942 0. 6419 0. 5898 
2. 0638 2.0544 2.0269 1.9821 1.9221 1. 8493 1. 7667 1.6773 1. 5846 
Fx 0. 4176 0. 4185 0. 4212 0. 4258 0. 4323 0. 4408 0. 4514 0. 4641 0. 4789 
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Meo = 3, Bx = 15°, @ = 10° 


0 
SM oris: | 112°30° | 123°45° | 135°00" | 146°15" | 157°30" | 168°45' | 180°00' | 180°00" | 180°00" 
| 
0. 00 1. 7402 1. 7602 4.7795 1.7970 1.8118 1. 8229 1, 8297 1, 8522 1. $320 
0.4663 | 0.4716 | 0.4763 | 0.4815 | 0.4855 | 0.4884 0. 4903 0. 4963 0. 4909 
0. 4049 0. 4017 0. 3788 0. 3338 0. 2685 0. 1869 0. 0953 0, 0000 0. 0000 
0. §278 0. 4780 0. 4423 0. 4206 0. 4099 0. 4062 0. 4057 0. 4059 0. 4059 
1 4265 1.3290 1.2573 1, 2128 1. 1907 1. 1831 1.1821 1. 2230 1, 1824 
0.05 1.7519 ie 7733 1.7941 1. 8132 1. 8296 1, 8422 1, 8500 1, 8525 
©.4558 | 0.4631 0.4706 | 0.4779 | 0.4848 | 0.4906 0. 4943 0. 4954 
0. 3926 | 0. 3881 O. 3648 ©, 3209 0.2581 0, 1803 0, 0928 0, 0000 
0. 5363 0. 4864 0. 4499 0. 4266 0. 4140 0. 4083 0. 4063 0, 4058 
1.4615 1. 3666 1. 2963 1, 2520 1. 2298 1.2224 1. 2222 1, 2230 
0. 10 1.7573 1.7785 1.7989 1.8174 1. 8328 1.8441 1. 8508 1, 8530 
0. 4449 0. 4537 0. 4626 0. 4716 0. 4802 0. 4875 0. 4922 0. 4937 
0. 3823 0. 3769 0. 3534 0. 3103 0. 2492 0. 1739 0. 0893 0, 0000 
0. 5433 0. 4933 0. 4562 0. 4315 0. 4172 0. 4099 0. 4066 0. 4057 
1, 4808 1. 3866 1. 3152 1, 2681 1. 2416 1.2291 1.2241 1, 2228 
0.15 Le Zeid 1, 7825 1. 8024 1. 8202 1. 8348 1. 8454 1. 8516 1.8537 
0.4347 | 0.4447 | 0.4551 | 9.4655 | 0.4755 | 0.4839 0. 4896 0. 4914 
0. 3728 =| 0.3665 0. 3428 0. 3004 0. 2408 0. 1677 0. 0860 0, 0000 
0. 5489 0. 4990 0. 4612 0.4355 0. 4197 0. 4110 0. 4068 0. 4055 
1. 4956 | 1. 4017 1. 3291 1.2793 1.2490 | 1.2326 1.2247 1, 2223 
0. 20 1.7654 | 1.7858 1. 8053 1, 8226 1. 8366 1. 84.66 1. 8526 1, 8546 
0. 4251 0. 4363 0. 4479 0. 4596 0. 4708 0. 4802 0. 4865 0, 4886 
0. 3540 | 3. 3570 O. 3332 0. 2914 O. 2332 o. 1622 0. 0831 0, 0905 
0. 5535 0. 5036 0. 4653 0. 4385 ©. 4216 0. 4117 0. 4067 0, 4051 
1, 5072 1. 4134 1. 3397 1.2875 1.2541 1. 2346 1.2246 1,2214 
0.25 1. 7688 1. 788) 1. 8977 1. 8247 1. 8382 1. 8480 1.8537 1.8557 
0. 4161 0. 4285 oO. 4412 0. 4539 0. 4561 0. 4763 0. 4831 0, 4855 
0. 3560 0. 3483 0. 3243 0, 2831 0, 2262 0.1572 9 0805 0, 0000 
0.5571 0. 5073 0. 4686 0. 4410 0. 4229 0. 4120 0. 4063 0, 4046 
1.5162 1.4226 1.3479 1, 2935 1.2575 1. 2356 1. 2239 1, 2202 
0. 30 1, 7720 1.7917 1. 8103 1, 8267 1. 8399 1. 8494 1. 8550 1, 8569 
0. 4076 9.4210 | 0.4347 ©. 4484 0. 4614 0. 4723 0. 4795 0, 4820 
0. 3486 0.3403 | 0.3162 0, 2756 0. 2200 0. 1528 0. 0782 0, 0000 
0. 5598 0.5101 0.4711 9. 4427 0. 4237 0. 4120 0. 4058 0. 4038 
1, 5231 1. 4297 1.3541 1.2979 1, 2597 1.2357 1, 2227 1.2185 
0. 35 1.7750 1.7944 1. 8127 1, 8287 1. 8416 1. 8509 1. 8565 1, 8583 
0.3995 | 9.4139 | 0.4286 | 0.4431 | 0.4568 | 0.4681 0. 4757 0. 4783 
0. 3418 ©. 3329 0. 3088 0. 2688 0. 2144 0. 1489 0. 0762 0, 0000 
0.5617 | 0.5123 | 9.4729 | 9.4439 | 0.4241 | 0.4117 0. 4050 0. 4028 
1, 5282 1. 4350 1. 3586 1, 3009 1.2608 1.2351 1.2210 1.2164 
0. go 1.7780 | 1.7970 | 1.8149 | 1.8307 | 1.8434 | 1.8525 1. 8580 1, 8598 
0. 3918 9. 4072 0. 4227 9. 4379 0. 4522 0. 4639 0. 4717 9. 4744 
0. 3356 | 0.3262 | 0.3020 | 0.2626 | 0.2093 | 0.1453 0.0744 ©, 0000 
0.5639 | 0.5137 | 0.4741 | 0.4446 | 0.4242 | 0.4111 | 0.4039 0. 4016 
1.5318 1. 4388 1. 3618 1, 3028 1, 2610 1.2339 1, 2188 1.2139 
0.45 1. 7808 1.7995 1. 8172 1. 8327 1. 8452 1. 8542 1. 8597 1.8615 
9. 3844 0.4007 | 0.4170 | 0.4328 | 0.4476 | 0.4597 | 0.4676 ©. 4704 
0. 329 0. 3200 0. 2958 ° 238 0, 2047 0. 1421 0. 0727 0, 0000 
0. 5637 0. 5146 0. 4749 0. 444 0. 4238 0. 4102 0. 4026 0. 4002 
, 1. 5340 1. 4413 1. 3638 1, 3036 1, 2604 1, 2320 1, 2160 1, 2108 
. 1.8194 1 1, 
o. 0. 4114 ° °, 
. 0. 2901 fo) o. 
: 0. 4751 °. 0. 
1. 3647 1 1, 


Moa = 3, Bx = 15°, % = 10° 
0 


A ee eee 30’ | 16845’ | 180°00 | 180°0 
Sy ’ 92? 5°00 | 146°15 e 157°30 | 1 
101°15 | 1 12°30 | 123745’ | 13570 ay oe ee 
wi | 8 1, 86 1.8651 
8491 1, 8580 33 2 
1.8 | 1. 8217 1. 8368 1.949 : 24591 | 0.4620 
ae eet | tas ce asec: Gace sles weeec| So ace at eee (oe 
0. 3197 oO. 3090 oO. 2849 Oo. f 0. 4221 0. 4075 Cot ' eee V7 
peer | tape 1.3647 | 03085 | 12570 | 2.2263 | 1.3090 #38 | 
3 8 1. 8239 1. 8390 1.8511 1, 8600 mp pele 
© 1. c . ' . : 7 { 
0. 60 e 798 oO. 3Bes 0.4005 | 0.4179 | 0. 4336 te x aesy 0. 0000 
pee 0. 3042 0. 2801 0. 2427 °. 932 ©. 4058 ©. 3974 0. 3946 | 
0.5627 | 0. 5144 oO. ute EE . a 1. 2226 1.2046 | 1.1955! 
f 1.442 1, 3637 A iad 
ca | | 8263 | 1.8412 | 1.8533 | 1.8622 | 1.8675 cae | 
1. Bo 1.§ 8412 | 1. 853 16 | 0.4500 . | 
0. 65 Lae | eee oO. 3952 pee eee mee 3 e676 | 2.2009 : 
31M | 0.2 Soe ae ve 40 0. 3951 
- 2a oO. a 0.4734 | 0.4419 ee 3190 er 1 1.1996 1. 1935 
33g | 24qay | 05015 | gaa | 2586 ; * 8 
$699 1.8717 
: 8556 1. 8645 i 84 
1.8120 | 1.8286 | 1, 8435 | i 5 | 68 ©. 4452 0. 44 
> 70 eee | e967 | O38) | oe ery oes 0. 0666 are | 
; 9. 0.2716 | 90,2 ae 3925 3! 
Ree 0. ats 0.4720 |! 0.4403 0. 4170 | bt pes “ He 1. 1877 
Reet 1. 4382 1. 3592 | 1. 2949 1.2464) 1.213 
; 2 1.8743 
| ' ScS1 1. 8670 1. 8725 
1. 8146 eas 1.8459 Baga On ot 0. 4430 
aa ee et ae ae om es oe 
: 0. 2918 0. 2478 | 0,231 ihe ; "3895 : 
i | 22) | Sa 1 Se | SUNS Ee | See | Sas 
13a | 1aze3 | 1.355% i 4.2907 | ce a ae el 
| | | Lg soy | 1.8698 | 1.8753 1.8771 
BS a aay Ne ee fo oie hie eee ae | Ui eae 
0. 3383 O- 3592 ee S586 2. 1820 2. 1265 . "3830 
. - 264 eae 0. 3861 0. 383 
9D. 3005 . aa | 0. 4680 0. 4359 0.4118 ae eee 1.1735 
15306 1. 4308 | 1 3514 1.2897 2 2353 + | oe 
3 1.8728 | 1.8785 j; 1.8803 
0. 85 1. 8029 1.8199 ie nay - He . eos | 9 4206 o: ia . Bee 
0. 3319 9. 3534 ‘37 2 0. 1797 0. 1250 0.0 eee 
¢ 0. 2851 0. 2611 0 2257 ; 3918 0. 3821 0. 379 I 
essa | egos ey ae al eee om ee (ee eee 
Ae SASY Of 4257 | 1.3461 i oe 
i 1. 8763 1. 8821 
9. 90 ee ages Ieee de ee ls ee 2.4142 | 0.4222 S asae 
a] Ph 3256 . 3474 ©. 3678 0. 3861 : ae 0. 1237 ©. 0634 oO. ° 
0.2949 | 9.2822 | 0.2582 | 0.2231 0.4046 | 0.3874 | 0.3774 pets 
pee 0. 5024 9.4623 | 0.4295 = 4O4 1. 1829 1. 1612 1.154 
oe oe 1.4197 1.3398 | 1.2725 1.2199 
1.50 : Bose 1. 8805 1.8866 | seas 
° 1.8090 | 1.8258 | 1. 8423 ae 0. 39 a | 04068 ©. 4144 os 
ve 0. 3190 9. 3413 ©. 3617 9. 3797 o 928 0. 1225 0. 0629 °. Pe 
0.2924 | 9.2795 | 9.2555 | 0.2207 eignage |’ 038201 (to. apis MED 
9.4988 | 9.4586 | 0.4254 eoee sl araoie i, be aaee 1. 140 
°. 5447 1. ee | 1. 3323 1. 2638 1. 2096 
861 1.8752 | 1.8859 1, 8927 Ber 
1.00 1. 8123 Beet: oo Sree 0.3869 | 0. 3974 pre asso 
0. 3123 33 ; 0.2185 | 0.1742 | 0.1215 by oacge 
0. 2902 0. 2770 0. 2530 : a. 0. 3746 0. 3633 
ee Ta | Gee | ees hee | ane | eae eae 
: ae 8 0. 5994 
5706 | 0-5857 | 0.595 
F, 0.4957 | 5140 | 9.5333 | 0.5526 0. 57 ree | 
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: 0°00’ | 11°15" | 22°30" | 33°45’ | 45°00" | 56°15’ | 
0. 00 1. 5736 1.5746 1.5774 1. 5821 
0. 5727 0. 5731 O- S741 0. 5759 
0, 0000 0, 0305 0. 0601 0. 0879 
1, 0808 1.9756 1. 0604 1, 0362 
2.3673 | 2.3592 | 2.3354 | 2.2972 
0.05 1.5794 1. 5805 1. 5839 1. 5894 
0. 5571 0. 5575 0. 5589 0. §610 
foMmelerere) 0, 0307 0. 0605 0. o885 
1. odvs 1, 0759 1. 0600 1, 0560 
2.3064 | 2.3539 | 2. 3369 «| 2. 3015 
0. 10 1. 5850 1, 5862 1- 5896 | 1. 5952 
0. 5422 0.5427 | 0.5441 0. 5.464 
0. 0900 0, 0307 | 0- 6605 | 0. O885 
1. 0785 1, 0734 1.0585 1. 0348 
2. 3637 | 2.3564 | 2- 3349 | 2. 3003 
0.15 1. 5905 1.5917 1.5951 1, 6007 
0.5279 | 0.5284 | 0.5300 | 0.5325 
0, 0009 0, 0306 0. 0604 0. 0882 
1.0758 | 1.9708 | 1.0561 | 1.0326 
2. 3596 2.3524 1 2.3313 2. 2973 
0. 20 1.5959 1.5971 1. 6005 1, 6061 
0. 5143 0, 5148 0. 5164 0. 5191 
0, 0000 0, 0305 0. 0601 0. 0879 
1, 0723 1, 0673 1.0528 1.0295 
2. 3540 2. 3470 2. 3262 2, 2928 
0.75 1. 6012 1. 6024 1. 6058 1.6114 
0. 5011 0. 5017 0. 5034 | © 5062 
0. 0000 0. 0304 0.0599 | 0.0875 
1. 0680 1, 0631 1. 0487 1.0257 
2. 3473 2. 3404 2.3199 2. 2870 
0. 30 1. 6065 1. 6076 1. 6110 1.6165 
0.4885 | 0.4891 | 0.4909 | 0.4939 
0. 0000 0.0303 | 0.0597 0. 0871 
1. 0630 1.0581 | 1.0439 1.0212 
2. 3394 2. 3326 | 2.3125 2.2801 
0. 35 1.6116 1.6128 1.6161 1. 6216 
0. 4763 0. 4769 0. 4788 0. 4819 
0. 0000 0, 0302 0. 0594 0. 0867 
1.0573 1.0525 1.0385 1.0161 
2. 3305 2. 3238 2. 3040 2.2721 
9. 40 1. 6168 1. 6179 1.6212 1, 6267 
0. 4644 0. 4651 0. 4671 0. 4703 
0. 0000 0, 0301 0. 0592 0. 0863 
1.0510 1, 0463 1, 0325 1.0103 
2. 3206 2. 3140 2.2945 2. 2631 
0. 45 1. 621 1, 6230 1.6263 1.6317 
0. 452 0. 4536 0. 4557 0. 4591 
0. 9000 0, 0300 0. 0589 0. 0859 
1.0442 1, 0396 1.0259 1.0041 
2. 3098 2. 3033 2. 2842 2.2532 
0. 50 1. 6269 1. 6280 1. 6313 1. 6367 
0.4416 | 0.4423 | 0.4445 | 0.4481 
0. 0900 0. 0299 0. 0587 0. 0856 
1. 0368 1. 032 1. 0188 0. 9973 
2.2982 2.291 2.2729 2.2424 


Meo = 3, By = 20°, a = 5° 
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Mor = 3, bx = 20°, a = 5° 


| | } 
: pos & oes a 
; 0°00’ | 11°15’ | 22 22°30" o |: oats ‘ ‘i 45°U0" | 56°15’ | 67°30’ | 79°45’ | 90°00’ 
{ 7 

9.55 1. 6320 1, 6331 1. 6363 1.6416 1. 6488 1.6577 1. 6678 | 1. 6790 | 1. 6908 
0.4306 | 0.4314 | 0.4337 | 9.4374 | 0.4424 | 0.4486 0. 4556 0. 4633 0.4713 

0. 0000 0. 0298 0. 0585 0. 0853 0. 1091 0. 1291 0. 1447 0.1550 | 0. 1596 

1.0289 1.0244 1.0112 0. 9899 0. 9619 0. 9285 0. 8914 0.8525 0. S135 

2.2857 2.2794 2. 2608 2.2308 2. 1906 2. 1420 2.0871 2.0283 | 1.9680 

3.60 1.6370 1.6381 1.6414 1.6466 1.6537 1, 662 1.6725 1, 6836 1, 6953 
0. 4198 0. 4206 0. 4230 0. 4269 0. 4321 0. 4385 0. 4458 0. 4538 | 0. 4620 

0. 0000 0. 0297 0. 0583 °. nae 0. 1086 0. 1285 ©. 1439 0. 154° 0.1585 

1.0206 1.0161 1.0031 0. 9822 O-YS45 | 0.9215 0. 8549 0.8405 |, 0, SORE 

2.2724 2.2662 2.2479 2. 2183 ; 2 1787 | 2.1308 2.0765 2.0183, 1.955 

0. 65 1.6421 1. 6432 1. 6464 1.6516 | 1. 6586 1. 6673 1. 6773 1. 6882 1. 6998 
0. 4092 0. 4100 0. 4125 0.4165 | 0.4220 0. 4286 0. 4362 0. 4444 0. 4529 

©. 0000 0.0296 0. 0581 0. 0847 0. 1082 0. 1280 0. 1431 0. 1531 0. 1574 

1.0117 1.0073 0.9945 0. 9739 0. 9466 0.9141 | 0. 8780 0. 8400 0, 8017 

2. 2582 2.2521 2.2342 2.2051 2. 1660 2.1187 2. 0652 2.0075 1.9481 

0.70 1.6472 1. 6483 1.6514 1. 6566 1. 6635 1.6721 1, 6820 1, 6929 1, 7044 
0. 3987 0. 3995 0. 4021 0. 4063 0. 4120 0. 4189 0. 4267 0, 4352 ©. 4439 

©. 0000 0. 0295 0. 0580 0. 0844 0. 1078 0. 1274 0. 1424 0. 1522 0. 1564 

1.0023 0.9980 0. 9854 0.9651 0. 9383 0. 9062 0. 8706 ©, 8330 0. 7952 

2. 2433 2. 2373 2.219 2.1910 2.1525 2. 1059 2.0529 1.9959 1. 9370 

0.75 1. 6524 1. 6534 1. 6566 1.6616 1. 6685 1. 6770 1. 6868 1.6976 | 1.7090 
0. 3882 0. 3892 0. 3918 0. 3962 0. 4021 0. 4092 0. 4173 0. 4260 0. 4350 

0. 0900 0. 0294 0.0578 0.0841 0. 1075 0. 1269 o. 1418 0.1514 0. 1554 

0.9924 0. 9882 0.9758 0.9559 0. 9294 0. 8979 0. 8627 0, 8256 0. 7882 

2.2275 2.2216 2. 2042 2.1760 2. 1382 2.0922 2.0399 1.9834 1.9250 

0. 80 1. 6576 1. 6587 1.6617 1. 6667 1. 6736 1. 6819 1. 6916 1, 7023 1.7136 
0. 3779 0. 3788 0. 3816 0. 3861 O. 3922 0. 3995 0. 4079 0. 4169 0. 4261 

0. 0000 0. 0294 0. 0577 0. 0839 0. 1071 0. 1264 0.1412 0. 1507 0.1545 

0. 9821 0.9779 0. 9657 0.9461 0. 9201 0. 8890 0. 8544 0. 8178 0. 7807 

2.2108 2.2050 2. 1879 2. 1602 2.1230 2.0776 2. 0260 1.9701 1.9122 

0. 85 1. 6629 1. 6640 1. 6670 1. 6720 1. 6787 1. 6870 1. 6966 1. 7072 1.7184 
0. 3675 0. 3685 0. 3714 0. 3761 ©. 3823 0. 3899 0. 3985 ©. 4077 0. 4172 

0. 0000 0, 0293 0. 0576 0. 0837 0. 1068 ©. 1260 0. 1406 0. 1500 0. 1537 

0.9711 0. 9670 0.9551 0. 9358 0. 9103 0. 8797 0. 8455 0. 8094 0. 7727 

2.1931 | 2.1875 2.1707 2. 1435 2. 1068 2.0621 2.0111 1.9559 1 8984 

0.90 1. 6684 1, 6694 1. 6724 1. 6773 1. 6839 1. 6921 1.7017 1.7122 1. 7233 
0. 3572 ©. 3582 O. 3611 0. 3660 0. 3724 0. 3802 0. 3890 0. 3985 oO. 4082 

0. 0000 0. 0293 0.0575 0. 0835 0. 1066 0. 1256 0. 1401 0. 1493 0. 1529 

0. 9596 0. 9556 0. 9438 0. 9249 0. 8998 0. 8698 o. 8361 0. 8005 0. 7642 

2.1745 2.1689 2.1525 2.1257 2. 0897 2.0456 1.9953 1.9406 1. 8836 

9.95 1.6740 1.6750 1.6779 1. 6828 1. 6893 1.6975 1. 7069 1.7173 1.7284 
0. 3467 0. 3477 0. 3508 0. 3558 0. 3624 0. 3704 0. 3795 oO. te 0. 3990 

0. 0000 0. 0292 0. 0574 0. 0834 0. 1063 0. 1253 0. 1396 0. 1487 oO, 1522 

0. 9474 0. 9434 0. 9319 0. 9134 0. 8888 0. 8592 0. 8261 0. 7909 0.7551 

2.1547 2.1492 2. 1331 2. 1068 2.0714 2.0280 1. 9783 1.9242 1.8677 

1.00 1.6797 1. 6807 1. 6836 1. 6884 1.6949 1. 7030 1.7123 1, 7227 1. 7337 
0. 3360 0. 3371 0. 3402 0. 3454 O. 3522 0. 3605 0. 3697 0. 3796 0. 3897 

0. 0000 0. 0292 0. 0573 0. 0833 0. 1061 0. 1250 0. 1392 0. 1482 0.1515 

0. 9344 0. 9306 0. 9193 0.9011 0. 8770 0. 8479 0. 8154 0. 7807 0. 7453 

2.1336 | 2.1283 2. 1124 2.0866 | 2.0518 | 2.0091 1.9601 1. 9066 1.8505 

Fy 0.5457 | 0.5461 | 0.5475 | 0.5496 | 0.5527 | 0.5565 0. 5610 0. 5661 0. 5716 
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Mo = 3, Be = 20°, a% = 5° 
0 


ee - , : oO, r | “180°00" 
ree ah oar eeee even Ree 7°30 | 168°45 | 180°00 | 
5 Pons’ | 12°30" | 123°45° | 135°00" | MOIS [is | 
1. 7076 1. 6847 
| : 66 | 1. 6744 1. 6800 1.6835 Fest 0. 6132 
ata baie 6479 | 6 ae é ear 0, 6094 0. 6115 . ees . sbe 0. 0000 
a29g: ||! 02929 | -1514 | 0.1309 | 0.1043 | 0.0726 - eai3 0. 6686 0. 6686 
pul iae ae - 566 0.7117 0 6926 0. 6791 0. O71 1.7347 1. 6799 
0.8024 | 0.7670 : 0.73 1 5565 1.7227 1. 6987 1, 6845 : 
eee eles. . 6 1.7106 1.7121 
1.6995 ) 1.7064 | 1. ae 
WY Sse | ets | oes | Seat | S65 | ode | dees | obs 
ae ; 1307 | 0.1041 : + 0. 6682 
.1718 0. 1650 | 0. 1512 oO. 6 0. 6790 0. 6709 
01854 | O69 | 8 323 | Those | al y725 | 1.7508 | 1.7382 | 1.7340 | 
1.9467 1. 8909 1. 8425 | . | ae ‘ies | 4.7164 | 
1.7044 | : es £978 ] 
MO) oF | apt | SH | SRY | SBM | SB | Bh | ake 
9- 5737 ' : 1300 | 0.1035 | 0, 6672 
1731 ONOAP 5) On E508 | 2 . 6921 ©. 6782 0. 6699 
5. 534 | o. 4073 , oO Be | 4 CS r rae 1.7500 1.7366 | 1, 7321 
1.9498 + 1.8938 peat ies ee ns 
! 1.7090 1.7154 4 870} 
0. 15 1 ese | - 6783 | oe | i ee o. $814 °. 544 ° ae > pale | 
0.5615 . aoa 0.1024 | 0. 0, 6656 
° 1698 0.1628 + o 1490 3 6 a0 ' 9, 6768 0. 6684 | 
Some Cements 11033 | 3.7709 i M7477 | 7338 | 1.7294 
1. 9504 | 1. 8941 1.844 sls : e 1.7236 | 1.7249 
| , 1.7134 1.71  omG 
| seh oh | SQ | cra | Seat me | om | ee : 
0.5499 | 0. be ths 0. 1011 . | 9. 
0.1684 | 0. 1613 be 1475 2 be ' 09.6891 | 0.6749 0. 6663 te | 
0.8013 | 0.7658 | 0. 3 | 1.8010 1.7680 | 1.7443 | 1.7300 | 1. 
Eegag} 18927 oe , 8 | 1.7291 | 
ies 177 | 1.7239 abs es 
} 94. L-7177 8 
0. 25 1. 6756 1 6879 1 6993 = ee lo. tee 0. 5639 0. §661 | 2 aoe8 
y ae ae | : es °. 1257 | 0. 0998 °. ree 6038 | oO. 6609 | 
0. 166 ° . 0.6868 | 0.67 ; ie 
acc ead a sem fey Cenc rose 1 1.7641 | 1.7399 | 107283 i E205 
1.9464 1, 8900 1. 8399 | : | ae ints 1.7332! 
! 1.7219 1.7 ‘ 
Ea Meee ca aterge re Cue a tater. cag Miao een atte? oor | 
Stee lice: oR | 0. 3442 | 0.1242 | 0, eee oe na 0. 6579 
0. 165 - : 5 0. 6841 . _ : 
0.7966 | 0.7612 | 0, (oe e ee 1. 7592 1. 7347 1.7199 1.7149 | 
1.9425 1.8861 1 1.8357 poe Both cguseee 3} 
Y Smeoee, | 1.7081 | 1.7180 1.7261 1.7322 seb aa | 0.5480 | 
0.35 1 oe) . ee —" Fos ; 0.5365 | 0.5414 | ae Jere o ae 9.0000 | 
co) 9,097 ; 
gehen ores oan 2 eee a ilceeae ae 
ee ae en ee et ola ea 7 | 1.7535 | 1.7286 | 1.7136 ‘ 
1. 9376 1. 8811 1. 830 | 1. 797 19413 
13°) 4.7124 | 1.7222 | 1.7303 | 1.7363 a8 0. 5391 
oe : ook a. fay | 0. eee ee eae ale eee hee 0. 0000 
0. 507 . | . | 1213 0. 0962 . a ©. 6508 
0. 162 0.1549 | 0.1411 i 0. ; 0. 6626 0. 6537 
o. 7897 0.7546 | 0. ce | 0. a ss Ee: 1.7219 1. 7067 1. 7016 
1.9316 | 1.8752 | 1.824 | 17 a inte 
1.7344 1.7404 1 : 
0. 45 1.6939 | 1.7057 eT [2s re bs ee ee 0. 5271 0. 5296 B: 5308 
9. 4979 0. 5053 0.5 Se aes 0.0950 0. 0658 0. 0337 0, 6467 
pea ae a 3 te ' 9.6938 | 0.6733 | 0.6585 : oe 1. 6939 
18685 | 18178 | t7zas | t7397 | 1.744 = 
1. 
1.7386 | 1.7445 | 1.7482 
: | Sfer | Bie | otas | S26 | oth | oH 
' . 382 0.1 ee eae e ae . nee 0. 6422 
: 1 0. 6894 oO. oy : 1. 6855 
z he 1. 7657 1.7318 | 1.7052 1.6907 
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Mo = 3, Bre = 20°, a = 10° 


vy) 
; ooo’ | 11°15" | 22°30’ | 33°45" | 45°00" | 56715" | 67°30’ | 78°45 | 90°00" 
0. 00 1. 4872 1. 4893 1. 4948 1. 5034 1.5155 1, 5305 1. 5482 1. 5679 1. 5893 
0. 5413 0. 5421 0. 5441 0. 5472 0. 5516 0. 5571 0. $635 0. 5797 0. 5785 
0. 0000 0, 0578 0, 1100 0. 1634 0. 2128 0. 2567 0. 2939 0. 3233 0. 3428 
1, 3423 1. 3285 1. 2924 1, 2361 1, 1617 1. 0762 0. 9850 0. 8935 0. 8069 
2. 6884 2. 6685 2. 6166 2. 5347 2. 4247 2.2959 2. 1552 2.0101 1. 8690 
0. 05 1. 4934 1.4955 1, 5019 1.5117 1.5255 1. 5426 1. 5627 1. 5853 1. 6097 
0.5247 | 0.5257 | 0.5283 | 0.5320 | 0.5374 | 0.5442 0, 5522 0. 5611 0. 5708 
0, 0000 0. 0580 0. 1106 0, 1640 Oo, 2131 0. 2565 0, 2928 0, 3212 0. 3395 
1.3416 | 1.3279 1.2924 1.2369 1, 1634 1.0790 0. 9888 0, 8981 o. $121 
2. 6873 2. 6690 2. 6203 2. 5435 2. 4403 2. 3192 2. 1866 2.0497 1.9162 
0. 10 1.4993 1.5015 1. 5080 1.5181 1, 5322 1. 5496 1. 5700 1. 5929 1. 6176 
0. 5088 0. 5101 0. §129 0. 5169 0. 5230 0. 5304 0. 5392 0. 5490 0. 5695 
0, 0000 0. 0577 Oo. 1112 0. 1644 0. 2130 0. 2560 0, 2918 0. 3194 0. 3371 
1. 3396 1, 3262 1.2911 1, 2364 1, 1640 1. 0806 0.9915 0. 9017 0. 8163 
2, 6843 2. 6666 2. 6195 2. 5451 2. 4449 2. 3270 2.1979 2. 0639 1.9329 
0.15 1, 5052 1. 5073 1.5138 | 1.5241 1. 5383 1. 5558 1. 5763 1.5993 1, 6239 
0. 4936 0. 4950 0. 4981 0 5024 0. 5090 0. 5172 0. 5267 0. 5372 0. 5485 
0, 0000 0. 0573 0. 1116 0. 1644 0, 2126 O. 2552 0. 2904 0. 3174 0. 3344 
1, 3364 1, 3233 1, 2888 1, 2348 1. 1634 1. 0812 0, 9931 0. 9042 0. 8195 
2. 6800 2, 6622 2. 6167 2. 5444 2. 4468 2.3317 2. 2053 2. 0739 1.9447 
0. 20 1.5111 1.5130 1. 5194 1. 5299 1.5442 1.5617 1, 5822 1. 6050 pe 
0. 4791 0. 4805 0. 4838 0. 4886 0. 4957 0.5044 | 0.5146 0. 5259 0. 5380 
0, 0000 0. 0570 0.1119 | 0. 1643 0. 2121 0. 2542 0, 2890 0. 3154 0. 3316 
1, 3322 1.3194 | 1.2854 ; 2322 1, 1618 1. 08c8 0. 9938 0.9059 o. 8218 
2. 6742 2.6566 , 2, 6122 2.5419 2. 4467 2. 3342 2. 2102 2. 0809 1. 9534 
0. 25 1.5169 1. 5187 | 1. 5249 1. 5355 1. 5498 1. 5672 1, 5876 1.6103 1. 6346 
0. 4651 0.4666 j 0.4700 0. 4752 0. 4829 0. 4922 0, §031 0. 5151 0. 5279 
0. 0000 0. 0568 | o. 1120 0. 1642 0. 2116 0. 2533 0. 2875 O. 3132 O. 3288 
1.3270 | 1.3145 , 1.2814 1. 2287 1.1594 1.0795 0.9937 0. 9067 0. 8233 
2.6671 | 2.6498 2. 6063 2.5378 2.4448 2. 3347 2.2130 2.0858 1.9597 
0. 30 1.5225 | 1. 5243 1.5304 1.5410 1.5552 1.5726 1.5928 1. 6153 1. 6394 
0.4515 | 0.4531 0. 4568 0. 4624 0. 4795 0. 4804 0. 4920 0. 5047 0. 5182 
0. 0000 0. 0566 0. 1120 0. 1640 0.2111 0. 2523 0. 2860 0. 3111 0. 3260 
1. 3210 1. 3088 1.2760 1. 2243 1.1561 1.0774 0.9927 0. 9067 0. 8241 
2. 6585 2. 6418 2. 5992 2. 5323 2. 4413 2. 3336 2.2142 2. 0888 1.9640 
0. 35 1.5279 1. 5298 1.5359 ly 5463 1. 5604 1.5777 1.5978 1. 6201 1.6440 
0.4384 © 0.4400 | 0.4439 0. 4499 0. 4585 0. 4691 0. 4813 0. 4947 0. 5089 
0. 0000 0.0564 ; 0.1120 0. 1638 0. 2106 0.2515 0. 2846 0. 3091 0. 323 
1. 3142 1.3023 1 1.2701 1.2192 1.1521 1.0746 0.9911 0.9061 0. 8243 
2. 6486 2.6326 | 2.5911 2. 5256 2 4365 2. 3310 2. 2138 2. 0902 1 9668 
0. 40 1. 5333 1. 5353 1.5413 1.5516 1.5656 1. 5828 1. 6027 1. 6248 1. 6484 
0. 4256 0. 4273 0.4315 0. 4379 0. 4470 0. 4581 0. 4710 0.4851 0. 5000 
0. 0000 0. 0563 0. 1121 0. 1636 0. 2102 0. 2506 0. 2833 O. 3072 0. 3208 
1. 3067 1. 2950 1. 2634 1. 2134 1. 1474 1.0711 0. 9888 0. 9048 0. 8238 
2.6376 | 2.6222 2. §819 2.5177 2. 4305 2. 3272 2.2120 2.0903 1. 9682 
0. 45 1. 5387 1. 5407 1.5467 1. 5568 1. 5706 1. 5877 1. 6074 1. 6293 1.6526 
0. 4132 0. 4149 0. 4194 0. 4262 0. 4357 0. 4475 0.4611 0.4759 0. 4914 
0. 0000 0. 0561 9.1121 0. 1634 0. 2098 0. 2498 0. 2820 0. 3053 0. 3183 
1. 2985 1. 2871 1.2561 1. 2070 1. 1421 1. 0669 0. 9858 | 0. 9030 0. 8228 
2. 6256 2. 6108 2.5717 2. 5088 2. 4234 2. 3222 2.2041 | 2. 0891 1. 9683 
0. 50 1.5440 1.5461 1.5521 1. 5620 1.5757 1.5925 1. 6120 1. 6336 1. 6567 
0 401l | 0.4029 | 0.4075 | 0.4148 | 0.4248 | 0.4372 0. 4514 0. 4669 ©. 4831 
0. 0000 0. 0561 0.1121 0. 1633 0. 2094 0. 2491 0. 2808 0. 3035 0. 3159 
1. 2896 1.2785 1.2482 1. 1999 1.1361 20877 0. 9824 0. 9006 o. 8212 
2. s 2.3161 


Meo = 3, Bx = 20°, @ = 10° 


% 

| : oro” | 111s’ | 22°30" | 33°45’ | 45°00" | seis’ | 67°30" | 78°45’ | 90°00" 
0.55 1. 5493 1.5515 1. 5574 1, 5672 1. 5806 1. 5973 1, 6165 1. 6379 1. 6607 

0. 3892 0. 3910 0. 3960 0. 4036 0. 4142 0. 4271 0. 4420 0. 4582 0. 4751 

0, 0000 0, 0561 0, 1122 0. 1631 0. 2091 0, 2485 0. 2797 0. 3019 0. 3136 

1, 2801 1, 2693 1, 2397 1, 1922 1. 1296 1, 0569 ©. 9783 0. 8977 0. 8191 

2. 5985 2, 5853 2. 5495 2. 4880 2. 4062 2. 3090 2. 2000 2. 0835 1.9652 

0. 60 1.5546 | 1.5569 1. 5627 1. $723 1.5856 | 1.6020 1. 6210 1.6422 1. 6647 

9. 3776 0. 3794 0. 3846 0. 3927 0. 4037 0. 4173 0. 4329 0. 4497 0. 4673 

0, 0000 0. 0562 0, 1121 0, 1630 0. 2088 0. 2479 oO. 2787 ©, 3003 0. 3115 

1. 2700 1.2595 1, 2306 1, 1839 1, 1225 1.0511 0.973 0. 8943 0. 8166 

2. 5837 2.5712 2 5354 2.4761 2. 3962 2. 3010 2.1940 2.0792 1.9621 

0. 65 1.5599 1, 5622 1, 5680 1. 5774 1. 5906 1. 6067 1.6255 1. 6463 1. 6686 

0. 3661 | 0.3680 | 0.3735 | 0.3820 | 0.3935 | 0.4077 9. 4239 0. 4415 0. 4596 

0. 0000 0. 0563 0. 1121 0. 1629 0. 2085 0. 2474 0. 2777 0. 2988 0. 3094 

1. 2594 1, 2491 1, 2208 41,1751 1.1148 1, 0448 0, 9588 0. 8904 0. 8136 

2. 5683 2.5560 | 2.5214 2. 4635 2. 3853 2. 2921 2, 1870 2. 0739 1.9582 

0.70 1. 5653 1. 5676 1, 5733 1, 5826 1.5955 1.6114 1. 6299 1. 6505 1. 6725 
0.3549 | 0.3568 | 0. 3625 0.3714 | 0. 3834 | 0. 3982 0. 4152 0. 4334 0. 4522 

0. 0000 0. 0564 0, 1122 0. 1628 0. 2083 0. 2469 0. 2768 0. 2974 0. 3075 

1, 2483 1, 2381 1, 2104 1. 1658 1, 1067 1, 0380 0. 9633 0. 8860 0. 8102 

2.5521 2. 5400 2, 5063 2. 4499 2. 3735 2. 2823 2, 1792 2.0678 1.9533 

° 75 1. 5707 1. 5730 1. 5786 1.5877 1. 6005 1.6162 1. 6343 1.6546 1. 6764 
9.3437 | 0.3456 | 0.3516 | 0.3610 | 0.3735 | 0.3889 | 0.4065 0. 4254 0. 4448 

0. 0000 0, 0565 0, 1123 0, 1628 0. 2082 0, 2465 0. 2760 0. 2962 0. 3057 

1, 2366 1, 2266 1.1995 1.1559 1.0980 1.0306 0. 9573 0, 8812 0, 8064 

2. 5350 2. 5231 2. 4903 2. 4354 2. 3609 2, 2716 2.1705 2. 0608 1.9476 
| 0. 80 1. §763 1. 5785 1. 5839 1.5929 1.6055 1.6209 1. 6387 1. 6588 1. 6804 
O. 3326 0. 3346 0. 340 0. 3506 0. 3637 0. 3797 0. 3980 0. 4175 0. 4375 

0. 0000 0. 0567 0. 1124 0. 1629 0. 2081 0. 2462 0. 2753 0. 2950 0. 3040 

| 1, 2242 1.2145 1. 1881 1.1454 1. 0887 1,0228 0. 9508 0. 8760 0. 8021 
} 2.5170 2. 5053 2.4735 2. 4200 2. 3473 2. 2600 2. 1609 2.0529 1.9410 
| 0. 85 1.5819 1. 5840 1. 5893 1. 5982 1.6105 1.6256 1. 6432 1. 6630 1. 6843 
{ 0.3215 | 0.3236 | 0.3301 0. 3493 0. 3539 | 9.3706 0. 3895 0. 4097 0. 4303 
j 9, 0000 0. 0768 0. 1125 0. 1629 0. 2081 0. 2459 0. 2746 0. 2939 0. 3025 
1.2112 1. 2018 1. 1761 1. 1343 1.0790 1.0144 0. 9439 0. 8702 0. 7973 

2. 4979 2. 4866 2. 4557 2. 4037 2. 3328 2. 2476 2. 1504 2.0441 1. 9336 

0.90 1. 5876 1. 5896 1.5948 1. 6035 1. 6156 1. 6305 1. 6477 1, 6673 1. 6883 

0. 3105 0. 3126 ©. 3193, 0. 3300 0. 3441 0. 3615 0. 3811 0, 4019 0. 4232 

0. 0000 0. 0569 0. 1127 0. 1630 0. 2081 0. 2457 0. 2741 0. 2929 0. 3010 

1.1976 1. 1884 1. 1633 1. 1226 1. 0686 1.0055 0. 9364 0. 8640 0. 7921 

2.4779 2. 4670 2. 4368 2. 3863 2. 3174 2. 2341 2. 1389 2. 0344 1. 9253 

0.95 1. 5933 1.5954 1. 6004 1. 6090 1. 6208 1. 6354 1, 6524 1, 6716 1.6924 

0. 2994 0. 3016 0. 3085 0. 3197 0. 3344 0. 3523 0. 3727 0. 3941 0. 4160 

0. 0000 0.0571 0. 1128 0. 1632 0.,2082 0. 2455 0. 2737 0, 2920 0. 2996 

1, 1834 1.1744 1.1499 1, 1103 1.0577 0. 9960 0. 9284 o 8573 0. 7864 

2. 4569 2. 4462 2. 4167 2. 3678 2. 3010 2. 2197 2.1265 2 0238 1.9160 

1.00 1. 5992 1. 6012 1. 6062 1. 6146 1. 6262 1. 6404 1.6571 1 6760 1. 6965 

0. 2883 0. 2904 0. 2976 0. 3092 0. 3245 0. 3431 0. 3641 0. 3863 0. 4087 

0. 0000 0. 0572 0. 1130 0. 1634 0. 2083 0. 2455 0. 2733 0, 2912 0. 2984 

1. 1685 1. 1596 1. 1356 1. 0972 1.0461 0. 9859 0. 9197 0. 8499 0. 7802 

2. 4348 2. 4242 2. 3954 2. 3482 2. 2834 2. 2042 2, 1130 2.0121 1.9058 

F, 0. 5322 0. 5327 0. 5352 0. 5391 0. 5444 0. 5515 0. 5601 0. 5700 0. 5813 
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180°00" | 180°00" 
1, 7937 1. 7113 1. 7566 1.7138 
0, 6201 0. 6229 0. 6394 0. 6238 
0. 1596 0. ae ©. 0000 0, 0000 
0. 5351 0. 527: 0. 5255 0. 5255 
1. 3938 1, 3801 1. 4683 1. $80 
1.7461 1.7560 1. 7595 
eae 0. 6304 0. 6317 
0. 1584 0. 0820 0, 0000 
0. 5362 0. 5279 0. 5254 
1.4792 1.4793 1. 4680 
1.7504 1.7592 1. 7622 
o 638¢ 6 eos 0. 6246 
0. 1569 0. 0811 0, 0000 
©. 5367 0. 5277 0. 5248 
1, 4845 1.4711 1. 4669 
1.7538 1.7622 1. 7650 
Bbae 0. 6161 0. 6177 
Oo. 1543 0. 0796 0. 0000 
0. 5368 0. §271 0. 5239 
1, 4863 1. 4793 1. 4651 
1.7570 1.7650 1.7677 
0, 6041 0. 6094 0.6111 
0.1515 0.0781 0, CO0O 
0. 5364 0. 5261 0. 5228 
1, 4866 1. 4687 1. 4628 
1, 7601 1.7679 1.7705 
0. 5973 0, 6028 0. 6046 
0. 1488 0. 0766 0. 0000 
0. 5357 9, 5248 0. 5213 
1, 4857 1. 4663 1. 4599 
1, 7631 1.7708 1. 7734 
0. 5906 ©. 5963 0. 5983 
0. 1461 0.0752 0. 0000 
0. 5346 0, 5233 0. 5196 
1. 4839 1, 4632 1. 4564 
1.7661 1.7737 1.7762 
0. 5841 ©. 5900 0. 5920 
0. 1435 0, 0738 0. 0000 
0. 5332 0, 5214 0. 5176 
1, 4814 1, 4596 1.4524 
1. 7691 1.7766 1.7792 
0. 5778 0, 5838 0. 5858 
0. 1411 0, 0725 0, 0000 
0. 5314 0. 5193 0.515 
1. 4781 1. 4553 1.447 
1, 7722 1.7796 1, 7822 
©. 5715 0. 5776 0. 5797 
0, 1388 0, 0713 0, 0000 
0. §294 0, 5168 0. 5127 
1.4741 1. 4505 1.4426 
1.7753 1. 7827 1. 7852 
0. 5653 | 0.5715 0. 5736 
0. 1367 0. 0702 0. 0000 
0. 5270 0. 5141 ©. 5099 
1.4695 | 1.4450 | 1.4369) | 


Meo = 3, By = 20°, a = 10° 


% 


S 
101915’ | 113 iiae30 | 123°45" 5° | 1 135°00’ | 1467185" |) brew | 16845" 168°45' | 180°00’ | 180°00’ 
0. 55 1. 6843 1.7077 1.7300 1, 7498 1. 7663 1.7785 1.7859 
0.4920 | 0.5083 | 0.5237 | 0.5376 | 0.5497 | 0.5592 0. 5654 
0. 3142 0. 3027 0. 2786 0. 2418 0. 1932 0. 1346 0, 0691 
0.7458 0.6805 0.6251 0.5805 0.5472 0.5243 om 
1.8498 1.7424 1.6475 1.5684 1.5072 1.4642 1, 
0. 60 1.6880 1.7113 1.7333 1.7531 1.7695 1.7817 1, 
0.4847 0.5015 0.5172 0.5314 0.5435 0.5531 oO, 
0.3115 0.2996 0.2754 0, 2387 0.1905 0.1326 oO. 
0.7439 0.6788 © 6233 0.5784 © 5446 0.5213 O. 
1.8475 1. 7402 1.6448 1. 5647 1, 5024 1. 4583 1. 
0. 65 1. 6917 1.7148 1. 7367 1. 7564 1. 7728 1. 7851 1. 
0. 4777 ©. 4949 0. 5109 0, 5252 0. 5374 ©. 547° oO. 
0. 3090 0. 2967 0. 2722 © 2357 0. 1879 o. 1308 oO. 
O. 7415 0. 6767 0. 6211 ©. 5760 0. S417 0. 5179 °. 
1.8442 1.7371 1.6412 1.5603 1.4968 1.4517 1. 
0. 70 1. 6954 1, 7182 1.7401 ! 1 7598 1. 7762 1. 7885 1.7961 1, 7987 
9.4707 | 90.4884 | 0.5047 | 0.5191 0. 5313 | 0.5407 0. 5468 0. 5489 
©, 3065 ©. 2939 0.2692 | 0. 2328 0. 1855 0. 1290 0, 0662 ©, 0000 
0. 7387 ©. 6742 0. 6186 0. 5731 0. 5384 0. 5142 0, 5001 0. 4954 
1, 8402 1.7332 1, 6369 1.5551 1. 4905 1. 4443 1, 4169 1, 4077 
0.75 1.6991 1, 7217 1.7435 1, 7632 1.7797 1.7922 1.7998 1, 8024 
0. 4639 0. 4820 0. 4985 0. 5130 0. 5251 0. 534+ 0. 5404 0. 5424 
O, 3042 0, 2912 0. 2664 0, 2301 o. 1832 0. 1274 0. 0653 0, 0090 
0. 7355 0. 6713 ©. 6157 0. 5699 0. 5348 | 0.5101 0.4957 0. 4909 
1. 8353 1.7285 1.6319 1.5491 1. 4834 1. 4361 1, 4080 1, 3985 
0. 80 1. 7028 1.7253 1.7470 1. 7667 1. 7834 1. 7969 1, 8038 1. 8064 
0. 4572 0. 4756 0. 4923 0. 5068 0. 5188 9. 5279 0. 5337 0. $357 
0. 3021 ©. 2886 0. 2637 0. 2275 0. 1809 0.1258 0. 0645 ©. 0000 
0. 7319 0. 6680 0. 6124 0. 5663 0. 5307 0. 5056 0. 4908 0. 4859 
1. 8295 1.7230 1. 6260 1. 5424 1.4754 1.4271 1.3981 1. 3884 
0. 85 1. 7065 1. 7289 1.7505 1. 7704 1. 7872 1. 8000 1, 8080 1, 8107 
0. 4505 0. 4693 0. 4861 0. 5006 0. 5123 0. §212 0. 5267 0. 5286 
0. 3000 0. 2862 0. 2611 0. 2250 0. 1788 0. 1243 0. 0637 0. 0000 
0. 7279 0. 6643 0. 6087 0. 5623 0. 5262 0. 5005 0. 4854 0, 4803 
1.8230 1.7167 1. 6193 1.5347 1. 4665 1.4169 1. 3870 1.3770 
0.90 1.710 1.7326 1.7542 1.7742 1.7913 1. 8044 1. 8126 1.8154 
0. 443 0. 4629 0. 4799 0. 4942 0. 5056 0. 5141 0. 5193 0. 5210 
0. 2981 0. 2839 0. 2587 0. 2226 0. 1768 oO. 1228 0. 0629 0, 0000 
0. 72334 0. 6602 0. 6045 0. 5578 0. 5211 0. 4949 0. 4793 0. 4741 
1.8155 1.7095 1.6117 1.5261 1.4565 1. 4054 1.3745 1, 3641 
0.95 1.7142 1.7363 1.7580 1.7782 1.7957 1. 8093 1. 8178 1. 8208 
0. 4371 0.4565 | 0.4735 | 0.4875 | 0.4985 | 0. 5064 0. 5112 0. 5127 
0. 2963 0. 2818 0. 2563 0. 2203 0. 1748 0. 1214 0, 0622 0, 0000 
0.7184 | 0.6556 | 0.5999 | 0.5527 | 0.5153 | 0.4884 0. 4722 0. 4668 
1, 8072 1.7015 1. 6031 1.5164 1.4451 1. 3923 1, 3600 1, 3491 
1.00 1.7182 1. 7403 1.7621 1. 7826 1. 8006 1. 8148 - 8238 1, 8270 
‘ 0. 4303 0. 4499 0. 4669 0. 4806 0. 4909 0. 4979 0. 5019 0. 5032 
0. 2946 0. 2797 0. 2541 0. 2182 0. 1730 0. 1200 0. 0615 0. 0000 
0. 7130 0. 6505 0. 5947 0. 5470 0. 5087 0. 4808 0. 4638 0. 4580 
1.7978 1, 6923 1. 5934 1. 5053 4. 4319 7 3768 i. 3427 1, 3310 
0. §938 0. 6069 0. 6202 0. 6328 0. 6441 0. 6530 0. 6588 0. 6608 


181 


Moo = 3, Bx = 20°, @ = 15° 


% 

S 0°00’ | 11°15’ | 22°30’ | 33°45’ | 45°00’ | 56°15’ | 67°30’ | 78°45’ | 90°00’ 
2. 00 1. 3882 1, 3908 1. 3984 1, 4110 1. 4282 1. 4498 1. 4753 1, 5041 1. 5356 
0. 5053 0. 5062 0. 5090 0. 5136 0. 5198 0. 5277 0. 5370 ©. 5474 0. 5589 

0. 0000 0. 0793 0. 1572 0, 2320 0. 3024 0. 3668 0. 4237 0, 4716 0. 508 

1. 6287 1.6073 1.5452 1.4480 1.3242 1.1838 1.0371 0.8934 0.760 

2. 9863 2.9583 2.8762 2.7458 2.5760 2.3778 2.1633 1.9447 1.7335 

0.05 1. 3946 1.3974 1.4058 1.4197 1.4386 1.4624 1.4904 1.5220 1.5567 
0. 4879 0.4891 0.4924 0.4980 ©.5057 0.5154 0.5268 0.5398 0.5540 

©. 0000 0.0795 0.1574 0.2319 0.3015 0. 3646 0.4196 0.4649 0.4988 

1.6279 1.6069 1.5459 1.4503 1.3285 1.1903 1.0458 0.9040 0.7725 

2. 9853 | 2. 9589 2. 8814 2. 7582 2. 5973 2. 4090 2, 2045 1.9952 1. 7922 

0. 10 1. 4008 1. 4037 1. 412 1. 4266 1. 4461 1. 4704 1. 4990 1, 5313 1. 5665 
0.4713 | 0.4726 | 0.4764 | 0.4827 | 0.4914 | 0.5024 ©. 5153 ©. 5300 9. 5459 

0. 0000 0. 0796 0. 1575 0, 2318 2. 3009 0. 3631 0. 4169 0. 4606 0. 4926 

1. 6256 1. 6050 1.5450 1.4511 1. 3314 1.1955 1, 0531 0, 9132 0. 7832 

2. 9823 2.9568 2.8821 2.7632 2.6077 2.4254 2.2271 2.0237 1.8256 

0.15 1, 4070 vaeee 1. 4187 1.4331 1.4529 1. 4774 1, 5062 1, 5387 1.5740 
0. 4553 0. 456 0. 4610 0. 4680 0. 4777 0. 4898 ©. 5041 0, 5203 ©. 5379 

0. 0000 0. 0797 0. 1576 0, 2317 0. 3004 oO. 3618 0. 4145 0, 4568 0. 4872 

1. 6220 1. 6017 1. 5429 1. 4507 1. 3331 1. 1994 1, 0592 ©, 9212 0. 7926 

2.9776 2.9529 2. 8807 2. 7655 2. 6149 2. 4380 2. 2452 2. 0468 1. 8530 

0. 20 1. 4130 1. 4160 1. 4248 1. 4393 1.4592 1. 4838 1. 5126 1.5450 1. 5802 
0.4400 | 0.4415 | 0.4462 | 0.4539 | 0.4645 | 0.4777 0. 4934 O, 5111 0. 5301 

0. 0000 0. 0798 0. 1577 O, 2317 0. 2999 0. 3607 0. 4124 ©. 4534 0. 4322 

1.6172 1.5973 1. 5396 1.4491 1. 3335 1. 2021 1, 0641 0, 9281 0. 8009 

2.9713 2. 9474 2. 8774 2.7659 2. 6197 2. 4478 2. 2599 2, 0662 1, 8762 

0. 25 1. 4189 1.4219 | 1.4308 1. 4453 1. 4651 1. 4897 1.5184 1. 5506 1.5855 
0. 4251 0. 4268 0. 4319 0. 4402 0. 4517 0. 4661 0. 4831 0. 5022 0. $226 

0. 8000 0. 0799 0. 1578 0. 2317 0. 2996 0. 3598 0. 4105 0. 4503 0. 4777 

1.6113, | 1.5918 | 1.5351 1.4464 | 1.3329 | 1.2038 1, 0680 0. 9339 0. 8083 

2. 9635 2. 9404 2. 8726 2. 7644 2. 6225 2.4552 2,2721 2. 0827 1, 8962 

0. 30 1.4248 1. 4278 1. 4366 1.4511 1. 4708 1. 4953 1.5238 1.5557 1. 5903 
0. 4108 0. 4126 0. 4181 0.4271 0. 4395 0. 4550 0. 4732 0. 4936 0.5155 

0. 0000 0. 0801 0. 1580 0. 2318 0. 2994 0. 3589 0, 4088 0. 4475 0. 4735 

1. 6044 1. 5853 1. 5298 1.4427 1. 3314 1. 2046 1.0710 0. 9389 0. 8147 

2.9544 2.9321 2. 8664 2.7614 2. 6235 2. 4608 2, 2821 2. 0967 1.9134 

0. 35 1. 4306 1. 4336 1.4424 1. 4568 1.4764 1, 5006 1, 5289 1, 5604 1.5946 
0. 3968 0. 3988 0. 4047 0.4143 0. 4276 0. 4442 0, 4637 0. 4855 0. 5086 

0. 0090 0. 0803 0. 1583 0, 2320 ce. 2992 0. 3582 0. 4073 0. 4448 0. 4695 

1.5965 1.5778 1. 5234 1. 4381 1. 3290 1, 2045 1, 0732 0. 9430 0. 8204 

2.9441 2.9225 2. 8588 2.7570 2. 6230 2. 4646 2, 2902 2. 1087 1.9285 

9. 40 1. 4363 1.4393 | 1.4480 | 1.4623 | 1.4817 | 1.5057 1. 5337 1. 5649 1. 5985 
0. 3833 | 0.3354 | 0.3916 | 0.4020 | 0.4162 | 0.4339 | 0.4546 9. 4776 oO. 5021 

0. 0090 0. 0804 0. 1586 0, 2322 0. 2992 0. 3577 0. 4059 0. 4424 0. 4658 
1. 5878 1. 5695 1. 5163 1. 4327 1. 3257 1. 2036 1.0746 ° 9464 0. 8252 

2- 9327 2.9117 2. 8500 2.7512 2.6211 2. 4669 2, 2967 2. 118 1.9415 

0.45 1.4421 1. 4450 1. 4536 1, 4678 1. 4870 1.5107 1, 5383 1. 5690 1. 6022 
0. 3700 9. 3723 0. 3790 0. 3900 0. 4051 0. 4239 0. 4458 9.4701 0. 4959 

0. 0000 0. 0807 0, 1589 0, 2325 0. 2993 0. 3573 0, 4047 ©. 4402 0. 4623 

1. §783 1, 5604 1. 5084 1, 4265 1, 3218 1, 2019 1.0752 0. 9490 0. 8294 

2. 9201 2. 8998 2. 8400 2. 7443 2. 6179 2. 4677 2. 3016 2. 1273 1.9528 

0. 50 1- 4477 1. 4506 1. 4592 1. 4732 1. 4921 1.5155 1.5427 1. 5730 1.6057 
O- 3571 0.3595 0. 3666 0. 3783 0. 3943 0. 4141 0. 4373 0. 4629 0. 4899 

0. 0000 0. 0809 ©. 1593 0, 2329 0. 2994 ©. 3570 0. 4037 0.,4381 ©. 4591 
1. 5681 1. 5506 1. 4997 1. 4196 1. 3171 1. 1996 1.0752 0. 9510 0. 8330 

2- 9065 2. 8869 2. 8290 2. 7362 2. 6135 2. 4673 2. 3051 2. 1344 1. 9626 
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0. 60 
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4757 
3310 
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3082 
1619 
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7594 


vrOOr Noon 
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Mo = 3, ees a = 15° 


NrOO” NmOO- ve OOo NKOOr N~OOr ve OOor N=-OO0O-= 
Nu N N N N N N 
Ww Ww ww w w w w 
foe} ~“ a wn wn > w 
_ we mn N“N ~ - Oo 


yproonr 
N 
Ww 
Ne] 
ro) 


00’ 2 56°15" | 6 

1. 4972 1, 5202 
0. 3838 0. 4047 
0. 2997 0. 3568 
1.3117 1.1966 
2.6080 2.4657 
1.5022 1.5248 
0.3735 0.3955 
0.3000 | 0.3567 
1.3057 11930 
2. 6013 2. 4630 
1, 5071 1. 5294 
0. 3634 0. 3866 
0. 3004 0. 3567 
1.2990 1. 1888 
2.5937 2.4592 
1.5120 1, 5338 
0. 3536 | 9.3778 
0. 3009 0. 3568 
1.2918 1. 1840 
2.5851 2. 4544 
1.5169 1. 5383 
0. 3439 0, 3692 
0. 3015 0. 3570 
1. 2839 1. 1787 
2.5755 | 2. 4486 
1.5218 1. 5427 
9. 3343 9. 3607 
0, 3021 0. 3572 
1.2755 1.1728 
2. 5649 2. 4418 
1, 5267 1.5471 
0. 3248 0. 352 

0. 3028 0. 3576 
1, 2664 1. 1664 
2.5534 2.4341 
1, 5316 12 5516 
9. 3153 0. 3440 
0. 3036 0. 3581 
1, 2568 1. 1593 
2.5408 | 2.4254 
1. 5366 1, 5560 
0. 3059 O. 3357 
0, 3045 0. 3586 
1, 2465 1.1517 
2.5272 2. 4157 
1, 5417 1. 5605 
0, 2965 0. 3275 
0. 3054 0. 3592 
1, 2355 1. 1435 
2.5126 2, 4049 
0. 5418 0. 5518 
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67°30’ 


E 5470 
0. 4290 
0. 4027 

1.0745 

2. 3074 


5512 
4211 
4o19 
0732 
3084 


5552 
4133 
. 4013 
0714 
3084 


5592 
4057 
4007 
0690 
3°74 


5632 
3983 
4003 
0661 
3053 


Se 9Or NOOO Proonr 


Nir O.0 


5671 
3910 
4000 
0627 
3022 


Bun 0:0: 


5709 
3838 
3998 
0588 
2982 


WOOF 


- 5748 
. 3767 


proor 
w 
Ne] 
“Oo 
XQ 


EAS: 


vpooom NOOO NOKDOF NOGCO~ NOVO F NOOO 
> > + +. > > 
S & 7) 6 = Ne} 
rl 2 _ N wn [ay 


Nooor 
> 
N 
Dp 
> 


90°00’ 


1, 6090 
0. 4841 


re ahs, 


Mo 


3 
0. 00 1. 5689 1. 6033 1, 6371 
0. 5710 0. 5835 ©. 5959 
0. 5321 0. 5383 0. 5211 
0.6445 0.5498 0, 4803 
1.5401 1.3748 1. 2483 
0. 05 1.5936 1.6319 1, 6702 
0.5690 | 0.5844 | 90.5998 
0.5190 5219 0. 5018 
0.6572 0.5624 0. 4920 
1. 6054 1.4451 1, 3223 
0. 10 1, 6040 1, 6426 1, 6811 
0. 5627 0. 5798 0. 5967 
0. 5107 0. 5118 0. 4908 
0. 6686 0. 5739 ©, 5024 
1.6426 1.4845 1, 3617 
0.15 1.6114 1. 6499 1, 6880 
© 5563 | 0.5747 | 9.5927 
© 5036 O. 5031 0, 4811 
© 6789 0. §842 0. 5119 
1, 6730 1. 5162 1, 3925 
0. 20 1.6173 1. 6555 1, 6931 
0. 5499 0. 5208 0, 5886 
©. 4970 2. 4951 0. 4722 
0. 6881 0. 5934 0. 5203 
1, 6988 1.5429 14179 
| 
0. 25 1. 6223 1.6600 ! 1.6970 
0. 5437 0. 5646 0. 5846 
0. 4909 0. 4876 0. 4638 
0. 6963 0, 6018 0. §279 
1.7211 1.5658 1, 4393 
0. 30 1. 6266 1. 6637 1, 7002 
0.5379 | 9.5598 | 0.5807 
0, 4852 0, 4804 0.4557 
0. 7036 0. 6093 0. 5348 
1. 7404 1. 5857 1.4577 
0. 35 1, 6304 1, 6670 1, 7029 
0. 5323 0. 5553 0.5771 
0.4798 | 0.4737 | 0.4480 
©, 7102 0. 6160 0. §409 
1.7573 | 1.6030 1.4735 
0. 40 1. 6339 | 1. 6699 1. 7053 
9. 5279 0. 5510 0. 5735 
0. 4747 0. 4672 0. 4407 
0. 7160 0. 6221 0. 5464 
1.7722 1, 6182 1, 4874 
0. 45 1, 6370 1, 6726 1, 7074 
0. 5219 0. 5469 0. 5702 
0. 4699 0. 4611 0. 4337 
0. 7211 0, 6275 0. 5513 
1.7852 | 1.6316 | 1.4995 
0. 50 1. 6400 1.6750 1.7094 
0. 5170 0. 5430 0. 5670 
0. 4653 0. 4553 0. 4271 
0. 7256 0. 6323 0. 5557 
1.7967 | 1.6434 1, 51014 


= 3, B= 20°, a = 15° 


1. 6690 
0. 6075 
0. 4795 
0. 4386 
1, 1699 


1. 7068 
0. 6150 
0. 4509 
0. 4481 
1.2471 


1.7175 
0. 6133 
0, 4406 
0. 4566 
1, 2839 


1. 7238 
0, 6104 
0. 4314 
0, 4642 
1, 3110 


1.7280 
0. 6071 
0. 4228 
0. 4709 
1, 3324 


1.7311 
0. 6938 
0. 4144 
0. 4769 
1. 3499 


1. 7337 
0. 6007 


0. 4063 
0. 4821 
1. 3644 


1, 7358 
0. 5976 
0. 3986 
0. 4868 
1. 3768 


1.7377 
0. 5946 
0. 3912 
0. 4910 
1. 3673 


1. 7394 
0. 5917 
0. 3842 
0. 4946 
1. 3964 


1.7411 
0. 5889 
9. 377 
0. 497 
1. 4041 
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6962 
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3835 
4215 
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- 7393 
.6296 


3665 
4280 
2189 


7491 
6295 
3588 


- 4338 
2508 


7540 
6277 
3516 
4388 


2717 


757° 
6252 
3443 
4431 
2867 


7592 
6227 
3371 
4469 
2983 


7610 
6200 
3301 
4502 
3076 


7626 
6174 
3235 
4530 
3150 


7641 
6147 
3171 
4553 
3211 


7656 
6121 
3111 


4573 
3261 


7671 
6094 


» 3054 
oO 


4589 


. 3301 
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1.7171 
0. 6250 
0. 2660 
0. 4190 
1.1324 


1. 7663 
0. 6427 
0. 2551 
0. 4224 
1, 2232 


7736 
6436 
2522 
4253 
2475 


7765 
6426 
2475 
4278 
2599 


7781 
6409 
2422 
4300 
2678 
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6390 
2369 
4317 
2733 
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2318 
4331 
2773 


7817 
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2269 
4341 
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2223 
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101°15" | 12°30" | 123°45" | ;136°00" | 146715" | 157°30 | 168°45" | 


“80-00 | 


1, 7950 
0, 6533 
0. 0000 
0, 4229 
1, 2592 
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0. 6537 
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0, 4229 
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ee 
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T975 
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255 


7987 
6462 
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rOo8or fr9Oor -99oOr Koo oy 


OOO 


8001 
6436 
. COO 
0. 4193 
1.2516 


gor 


180°00’ 


1.7335 
©. 6309 
0. 0000 
0. 4229 
1.1399 


Meo = 3, By = 20°, @ = 15° 
, | 
FY iors’ | 12°30 | 123°45' | 135°00" | 146°15" | 157°30" | 168°45’ | 1s0°00" | “180°00' | 


0. 55 1. 6427 1, 6773 1. 7113 1. 7427 1, 7686 1, 7872 1. 7981 1, 8018 
0. 5124 0. 5393 0. 5639 0, 58614 0. 6067 0. 6243 0. 6365 0. 6407 
0. 4610 0. 4498 0. 4208 0. 3712 oO. QO, °. 0, 0090 
0.7296 0.6366 0.5596 0, 5006 0.4601 0.4353 0.4222 0.4180 
1 1 1, 1. 1 


1.8066 1.6538 1.5194 .4108 3332 2840 2574 . 2488 
0. 60 1.6453 1.6794 1.7130 1.7442 1.7701 1.7888 1.7999 1.8036 
0.5079 | 0.5357 | 9.5610 | 0.5835 | 0.6039 | 0.6214 0.6334 0.6376 
0.4569 0.4446 0.4147 0.3652 0.2948 0.2065 0.1062 0.0000 
0.7330 0.6404 0.5630 0.5029 0.4610 0.4348 0.4209 0.4164 
1.8154 | 1.6629 | 1.5275 | 1.4165 1.3355 | 1, 2832 1. 2547 1. 2454 
0. 65 1. 6479 1. 6815 1, 7147 1. 7458 1. 7718 1, 7907 1. 8018 1, 8056 
0. 5036 0. 5322 0. 5581 0. 5808 0. 6011 0, 6183 0. 6301 0. 6342 
0. 4530 oO. 4396 0. 4090 0. 3594 ° 2899 °. 2030 ©, 1044 oO 90000 
0. 7359 0. 6437 0. 5661 0, 5050 0. 4616 0. 4341 0. 4193 0. 4145 
1.8229 1.6709 1.5347 1.4213 1.3371 1.2818 1.2513 1.2414 
0. 70 1. 6503 1. 6834 1.7164 1. 7473 1.7735 1.7926 1, 8040 1, 8079 
0. 4994 0. 5289 0. 5553 0. 5782 0. 5983 0, 6151 0. 6266 0. 6306 
0. 4494 0. 4349 °. ets 0. 3539 0. 2852 0. 1997 0. 1028 0, 0000 
0. 7384 0. 6466 0. 5687 0, 5067 0. 4619 0, 4330 0. 4174 0. 4123 
1. 8294 1. 6779 1.5409 | 1.4253 1.3379 | 1.2797 1. 2472 1. 2366 
0. 75 1. 6526 1. 6853 1.7180 1, 7489 1.7753 1, 7948 1. 8065 1. 8104 
0. 4954 0. §257 © 5526 0. 5756 0. 5954 0, 6116 0. 6227 0. 6266 
0. 4460 0. 4305 0. 3984 0. 3487 0. 2807 0, 1966 0. 1012 0. 0000 
©. 7404 0. 6491 0. §710 0. 5080 0. 4618 ©, 4316 0. 4151 0. 4097 
1.8348 1. 6840 1. 5462 1. 4286 1.3381 1, 2768 1. 2423 1, 2341 
0. 80 1. 6549 1. 6872 1.7196 1.7505 1.7772 1.7972 1. 8092 1. 8133 
0. 4915 O. §226 0. 5500 0. $730 0. 5923 0. 6079 0. 6185 0. 6222 
©. 4427 0. 4262 C. 3935 0. 3436 0. 2764 0. 1936 0. 0996 0, 0000 
0. 7420 0, 6513 0. 5730 0. 5091 0. 4615 0, 4298 0. 4123 0. 4067 
1.8394 | 1.6892 1, 5508 1.4312 1.3376 |} 1.2731 1. 2365 1, 2245 
0. 85 1. 6572 1, 6890 1.7212 1.7521 1.7792 1. 7998 1.8124 1. 8166 
0. 4877 0. 5196 0. 5474 0. 5704 0. 5892 0. 6039 0. 6138 0. 6173 
0. 4397 0, 4222 0. 3887 0. 3388 0. 2722 0, 1907 0. 0982 ©. 0000 
0. 7432 0, 6530 0. 5746 0. 5098 0. 4608 0. 4276 0. 4090 0. 4030 
1.8431 1, 6935 1. 5547 1. 4331 1. 3363 1.2684 1.2294 1, 2166 
0. 90 1.6594 1. 6909 1. 7228 1.7538 1. 7813 1, 8028 1. 8160 1, 8206 
©. 4839 0. 5166 0. 5449 0. 5678 0. 5859 0. 5995 0. 6085 0. 6116 
0. 4368 0. 4183 0. 3842 0. 3342 0. 2682 0. 1878 0. 0968 0. 0000 
0.7441 | 0.6544 | 9.5759 | 0.5103 | 0.4597 | 0.4249 0. 4050 0. 3986 
1, 8459 1, 6972 1. 5579 1. 4344 1. 3343 1, 2626 1, 2208 1, 2070 
0.95 1, 6616 1, 6927 1. 7244 1.7555 1. 7837 1, 8062 1. 8205 1, 8254 
0. 4802 0. 5136 0. 5423 0. 5652 0. 5824 0. 5946 0. 6022 0. 6048 
0. 4341 0. 4147 ©. 3799 O. 3297 0. 2643 0. 1850 0. 0954 0, 0000 
0. 7445 0. 6555 0. $769 0. 5105 0. 4583 0. 4214 0. 4000 0. 3929 
1. 8480 1, 7001 1, 5604 1.4352 1. 3316 1.2554 1. 2099 1, 1947 
1. 00 1, 6638 1, 6945 1. 7260 1. 7573 1. 7863 1, 8103 1, 826 1, 8320 
0.4766 | 0.5107 | 0.5398 | 0.5626 | 0.5788 | 0.5889 ° 5943 0. 5959 
©. 4315 O, 4113 0. 3758 0, 3254 0. 2604 0. 1823 0. 0940 0, 0000 
0. 7446 0, 6563 0.5777 0. 5105 0. 4565 0. 4171 ©. 3932 0. 3850 
1. 8493 1, 7023 1, 5624 1. 4353 1. 3279 1, 2462 1.1952 1.1776 
F 0.6180 | 0, 6406 0, 6644 0, 6880 0, 7097 0. 7273 0. 7390 0. 7430 


185 


0°00’ 


11°15" | 22°30" | 33°45" | 45°00° | 56°15" 


67°30" | 738°45' | 90°00" 


0. 00 1.4205 1.4215 1. 4246 1. 4296 1, 4364 1.4448 1.4545 1. 4652 1. 4765 
0. 6624 0. 6629 0. 6643 0. 6666 0. 6698 0. 6737 0. 6783 oO. (833 0. 6885 
0, 0000 0, 0276 0. 0544 0. 0795 0. 1021 0.1215 0. 1368 9. 1473 0. 1525 
1.3788 1.3729 1.3555 1.3277 1.2911 1.2478 1.2000 1.1991 1.1005 
2.7237 2.7154 2.6908 2.6513 2.5989 2.5362 2.4664 2.3928 2.3187 
0. 05 1 4272 1.4285 1.432 1.4390 1.447 1.4588 1.4715 1.4856 1.5005 
Oo 6484 0.6488 0.6503 ° Hae Oe Oba 0.6696 0 4764 0.6836 
© 0000 © 02k4 © 0560 0.0818 O 1049 0.1246 Oo 1402 0.150 0.1561 
1 3781 1.3723 1.3550 1.3274 1 2911 1.2479 1.2003 1.150 1.1011 
2. 7228 2.7155 2. 6937 2. 6588 2. 6126 2. 5573 2.4959 2. 4313 2. 3667 
0. 10 1.4338 | 1.4352 | 14392 | 1.4458 | 1.4548 | 1.4659 1. 4787 1. 4928 1, 5077 
0. 6344 0. 6351 0. 6372 0. 6405 © 6450 0. 6506 0. 6570 0. 6641 0. 6716 
©, 0000 0. 0288 0. 0568 0. 0829 © 1064 0. 1264 oO, 1421 0. 1529 0, 1582 
1. 3764 1. 3705 1.3534 1. 3260 1. 2899 1, 2470 1.1996 4. 1501 1, 1007 
2 7203 2.7131 2 6919 2.6578 2.6126 2.5585 2.4981 2.4344 2.3703 
0.15 1 4403 1.4416 1.4457 1.4524 1.4614 1.4725 1. 4853 1. 4994 1.5142 
0. 6213 0. 6220 0. 6241 0. 6276 0. 6324 0. 6382 0. 6449 0. 6522 0. 6600 
0, occa 0.0291 0. 0573 0. 0837 0. 1073 oO. 1274 0. 1432 0. 1540 0. 1593 
1. 3735 1. 3678 1. 3508 1. 3236 1, 2877 1, 2451 1. 1980 1. 1487 1.0995 
2. 7163 2. 7093 2. 6885 2. 6550 2. 6106 2. 5573 2.4977 2. 4346 2. 3709 
0. 20 1. 4466 1. 4480 1.4521 1.4587. | 1.4677 1.4788 1.4916 1. 5056 1. 5204 
0. 6086 0. 6094 0. 6116 0. 6152 0. 6201 0. 6262 0. 6331 0. 6407 0. 6487 
0, 0000 0. 0293 0. 0577 0. O842 0. 1079 o. 1281 0. 1439 0. 1547 ©. 1599 
1. 3697 1. 3640 1 3472 1. 3202 1, 2846 1, 2423 1.1955 1. 1465 1.0974 
2.7110 2. 7040 2. 6836 2. 6507 2. 6070 2.5544 2.4955 2. 4330 2. 3696 
0. 25 1.4529 1. 4543 1.4583 1.4650 1. 4740 1. 4850 1.4977 1.5117 1.5264 
0. 5964 0. $972 0. 5995 0. 6032 0. 6083 0. 6146 0. 6218 0. 6296 0. 6378 
0. 0000 0. 0295 0. 0579 0. 0846 O. 1084 0. 1286 0. 1444 0. 1551 0, 1602 
1. 3651 1. 3594 1. 3427 1. 3160 1. 2807 1, 2388 1. 1923 1. 1435 1.0947 
2. 7044 2. 6976 2.6775 2. 6451 2. 6020 2. 5501 2. 4918 2. 4298 2. 3667 
0. 30 1.4591 1. 460 1.46 1.4711 1. 4801 1. 4910 1. 5037 1.6176 1. 5322 
0. 5845 °. 585 oO. 5878 0. 5917 0. 5969 ro) a 0. 6108 ° 2189 0. 6273 
0. 0000 0. 029 0. 0582 0, 0848 0. 1087 0, 1289 ° ae 0. 1553 0, 1603 
1. 3596 1.3540 1. 3375 1.3110 1.2761 1. 2344 1. 1883 1. 1398 1,0912 
2. 6966 2. 6899 2. 6702 2. 6383 2.5957 2.5445 2. 4868 2. 4253 2. 3625 
0. 35 1. 4652 1. 4666 1. 4706 1. 4772 1.4861 1. 4970 1. 5096 1. 5233 1. 5378 
0. 5731 90. $739 0. 5764 0. 5804 0. 5859 0. 5925 0. 6002 0. 6085 0. 6172 
0, 0000 0, 0297 0. 0583 0. 0851 0. 1089 0. 1291 0. 1448 0. 1554 0. 1602 
1. 3534 1. 3479 1. 3315 1. 3053 1, 2707 1. 2294 1. 1836 1. 1355 1, 0872 
2. 6878 2. 6812 2. 6618 2. 6304 2. 5884 2. 5378 2. 4807 2. 4196 2. 3572 
0, 40 1. 4713 1. 4726 1. 4766 1. 4832 1. 4920 1. 5028 1.5153 1. 5290 1.5434 
0. 5619 © 5628 0. 5653 0. 5695 0.5751 0. 5820 0. 5899 0. 5984 0. 6073 
0. 0000 0. 0297 0. 0585 0. 0852 0. 1091 0. 1293 0. 1449 0. 1553 0, 1601 
1. 3465 1. 3410 1.3249 1. 2989 1. 2646 1, 2238 1. 1784 1. 1306 1, 0825 
2. 6780 2. 6715 2. 6524 2. 6214 2. 5800 2. 5300 2.4735 2.4129 2. 3508 
0. 45 1. 4773 1. 4786 1. 4826 1. 4891 1. 4979 1. 5086 1.5210 1 5348 1. 5489 
0.5510 | 0.5519 | 0.5546 | 0 5389 0.5647 | 0.5718 9.5799 0. 5886 0. 597 
0, 0000 0, 0298 0. 0586 0, 0854 0, 1093 0. 1294 0. 1449 0. 1553 0. 1599 
1, 3389 1. 3335 1. 3176 1, 2919 1, 2580 1. 2175 1, 1725 1.1251 1. 0773 
2, 6673 2. 6609 2. 6420 2. 6115 2. 5707 2.5212 2. 4653 2. 4052 2. 3435 
0. 50 1. 4833 1.4846 1. 4886 1.4950 1. 5037 1.5144 1.5267 1. 5401 1. 5543 
0. 5404 0. 54:13 0. 5441 0. 5485 0. 5545 o. 5618 0. 5701 0. 5791 0. 5885 
0.0000 | 0.0299 | 0.0587 | 0.0855 | 0.1094 | 0. 1294 0. 1449 0.1551 0. 1597 
a: ies 1. 3254 1. 3096 1. 2843 1. 2507 1, 2107 1, 1661 1.1191 1, 0717 
2.6556 2. 6494 2. 6308 2. 6007 2. 5604 2. 5116 2. 4562 2.3966 2. 3353__ 


0. 60 


0. 65 


0.70 


0.75 


0. 80 


0. 85 


2. 90 


0.95 


1.00 


PrOO> N=O9OR NEOOF RE OO= NreOH KrOOm HHOOH 
° ° r ‘ 
g g 3 g 8 g g 
8 3 8 5 6 8 
6 3 ° 3 te) re) 


NEO Os 
° 
fe) 
fe) 
° 


| 11°15’ | 92°30 | 33°45’ 


MrOOr NPOOm YHOO NHOO= Vroom KH OOF NHOOH 
g 2 & 2 2 2 ° 
° ° 4 ° ° fe} 2 
_ ~ = _ fe} fo} Ne} 


N ~ Oo Oo oa 
° 
ie) 
fo} 
0 


KOO 
pb 
> 

NY 
he} 


M,, = 3, 8, = 25°, « =5° 


1.4945 
0. 5338 
0588 
3011 
6187 


NROOm NOOO NH=OO™ NHOO- NHOOe NHOOm NHOOe NHO 
7 . x : eae’ se 
vs % 3 3 e 2 
v = - Ss re) Ne) ~ 


we oor 
(eo) 
wal 
we) 
N 


5009 
» 5384 
0856 
.2761 
5890 


. 5067 
5284 
.0857 
. 2674 
5765 


. 5126 
5186 
. 0857 
2580 
5631 


5185 

ogo 
2838 
2482 
5489 


5244 


NeOOm NEOOm YHOO NHOOm NEOOH NrOOr NHOO NH OO 
fe} fe} ° fe} 
Oo: [ove} foe) 
ron fon WW wm 
° fe) .o 


Nroor 
fe} 
o 
fon 
2 


t 
| 45°00" | 56°15" 
1. 5095 1. 5201 
0. 5445 0. $520 
0. 1094 Oo. 1294 
1.2429 1.2033 
2.5493 2.5010 
1.5153 1.5258 
0.5347 0.5424 
0.1095 0. 1294 
1.2346 1.1954 
2. 5373 2. 4896 
1. 5210 1. 5314 
0. 5251 0. 533° 
0. 1096 0. 1294 
1.2257 1. 1870 
2.5245 2.4774 
1. 5268 1. 5371 
0. 5156 0. 5237 
0. 1096 0. 1294 
1. 2163 1.1780 
2. 5108 2. 4644 
1. $327 1.5429 
0. 5062 0. 5145 
0. 1096 0. 1294 
1. 2063 1. 1686 
2. 4963 2. 4505 
1.5385 1.5486 
0. 4970 0. 5054 
0. 109 0, 1294 
1.195 1, 1586 
2.4810 2. 4357 
1.5445 1.5545 
0. 4877 Oar 
0. 1097 , 129 
1, 1848 cnaee 
2. 4648 2.4201 
1. 5505 1. 5604 
0. 4785 0. 4873 
0, 1097 0, 1293 
1.1731 1, 1369 
2. 4476 2. 4036 
1. 5566 1, 5664 
0. 4692 9, 4783 
0. 1097 0. 1293 
1, 1608 1, 1252 
2. 4294 2, 3860 
1. §629 1, 5726 
0. 459 0. 4691 
0. 109 0. 1293 
1. 1479 1, 1128 
2. 4102 2, 3674 
0. 6776 0, 6804 


187 


| 67°30’ 


5323 
5605 
1448 
1592 
4463 


-5379 
5512 
1447 
1517 

4354 


5434 
5420 
1447 
1437 
4238 


549° 
5329 
1445 
1353 
4113 


- 5546 
- 5239 


N=O0Or SFOOr NHPOM NrOOr NrOOr NrOOr YHOOH NHOOe 
~ ry bet _ ‘ 
>} A > bb 
> pe Pe Saal 
_ N Nad za 


NRF OO 
~ 
—p. 
> 
° 


MOO NE OO be 0 Om ME OO NE OOS Re OO (RE OO. UNE OO. e 
~ ~ _ ~ - i eer ome 
al way wa A) mn wn al wal 
w w Ww > > - a uw 
wn N ‘Oo vw oad an Zz oO 


82.0) One 
~ 
nn 
w 
w 


90°00’ 


RE OL OURS NEO Ore OSE OO ES ONE OT, ON OO CN Occ (NO -O:m 
-_ mn" ~ _ ~ -_ -_ -_ : 
wal “ wr wn wm wn wt 

I ~~ ox Oo ND 
_ aA co - > oO - 


xooor 
- 
un 
aN 
oc 


oO , 
ou ages | 180°00' “| 180°00" 180 00" 
O15! 157°30" | | 168 4 
, hed | 1146 a | 1. 5377 
PA ta ainan, , 123°45 | 135 ov" 364 1, sri8 °. 7170 
01°15’ | 112°30 | ose 5328 sores 0. 735 6, cond 
| | 1.5192 1 cat 10,7148 fous ee 0. 0000 om 3847 
| 1. 5°99 ' O8y | 0.7121 | 0, 0629 be 8882 O. Bee) 1. 983 
881 1. 4293 0.7041 1 0. fee 10,0906 0.8987 | 0. 895 2.085 
— 1. t5 0.6992 0.1327 0. 09 : 09163 | 2 0063 , 1 989 
; . ine 0. at haere 9734 = 3732 2 0343 | 1 5817 1 ae 
: ° 
1.0533 1810 | 2 1224 ! 0. 4 5686 ; a ) 7230 : ieee | 
2.247 1 sas | 1 557 | © 7166 | 9 0645 | 0 Bag | 8842 | 
158 1 5308 0.7052 : 0 6 ' © 0929 0 8y85 2 0894 | 2. 0849 
Oa Ee ees re a Alia beel Gos | 
° 1354 t pioe A anee 23 1573 [ae | 5825 1, 5873 | °. 7124 
1 953y 2. 2479 : ie 1.5747 | 7092 °. Lhe 0, 0000 
ks: eats. caus ae ee Poa aime 
gaye eal sh Ge am bey eee 8974 | 0. B77 2.0829 
9. lo x ae Orb807 0.1376 | 0.1 94 = 0.9154 2 101g | 2.087 
oO. 79 0. 1506 i 0.9722 oO, a4 | 2 1257 | ; ea 1.5943 
0. 1575 y 1. 0102 1 23011 2.1509 | 5880 1, 5927 0, 7017 
pore as Lema eey oe 
2 -5579 | 4, 0. 6944 0658 9. ‘ 0, 881 
293 | 1.5441 é 327 . ties ete aa goo ee 8957 . a 2.0797 
0.15 3 2638 0. ee i 0. 1384 | e470 | ° ee | 2. 0995 pai 1.5995 
g . : [oly > t ' ‘ 
° mie : e090 | _ rie. ! 2.1581 bes en | 1.5933 1 gue | 0, 6914 
i as ba a 1. 585 81 | 0 9, 0000 
meee a ae coe | S36 | Sane 8 bey 
S 55 67 720: ? - 0, 094 86 33 2,07 
1.53541 6647 | 0.672 0.1194 115 | 0. 89 2, 0806 
9. 20 6568 1 0, | 0, 1387 369 0.9 2.0958 | 
0. 0.1520 | 689 | 9.9 6 | 2.1209 | | | 16047 
0. 15990 1 1.0071 + 0.9 2 | 2.155! ) ‘ ‘ 1 6031 | ” 6816 
ee + 2.2504 | rane | : 1 1.5911 5 3) io 6807 | . 0000 
nae ee ee e8eh; | oiBrse | gat | o my | 8.875 
1. S17 | 0, . 094 0.3 2.0 
esas. | tp 0542 ene faa oe eel soa gore | os 
; pa 9663 1519 | 2.11 1, 6097 
ode 1.0045 | 0.9 2.1519 1. 6082 0. 6721 
: ate 2.2476 | 2.1959 866 1.5964 , a oO. ae 0, 0000 
ae 613.) 4.5747 0.6587 | 0. Bes [eos ce Beg |. a 
a 6518 j 0. 0. 094 869 | 0. 2.0 
Ua” We Gierty. ocean | § 1385 | °. 9309 | 0.9053 20858 | 2.0657 
7 0, 6359 0.1519 | oi 9631 9. 93 1 2.1114 1, 6147 
9. 1592 1, 0013 2. 1915 2.147 6087 1, 6132 0, 6629 
! son | 2, 2434 | 18 1. 6015 1 6594 0. 6620 ©. 0000 
238 ' 8 | 1. 5801 1. De oO. 550 5 0653 © Bee 0. 8680 
oie eee Sipe soe as 1187 | 0.0941 0.8830 | 0. 87 2.0575 
0. 35 S ae 0. He | eevee ees 9271 | 0. rae 2.0790 | 2.0629 ce 
: O41 . .1o 1,61 
O, mee °. 9975 i - Hie 2. 1413 2 5 6138 1 6182 oO, 6540 
1,040 2, 2382 : 0 | 1, 6066 1 6504 0. 6531 © 0000 
cae Pee cate tak eel eeebes Sel oe. 8535 
1.97 ) : 0. 093 8 2. 04 
640 eee the oe <2 es eae em 83 1 | o oe 2. 0554 
| Ea8 eye | See |g Bae ee 9 
Pag | a eee de 6188 | 4 0. 64 
at a 2319 | 2.17 Sea ee a ae 6444 0030 
: 7 °. 
eee liee la Be | Sam | su 2 Stag | 0.858 
7 2 
See, Vices ieee Rae acc 1178 a aS 0472 ; 
0.45 0. 6069 ea 0. 1372 180 0. 89 2. 0636 
. 509 03 | 29 2. 0904 1.6296 
Pelle 9884 | 0.95 2, 1271 1. 6281 6 
1, 0312 2, 2248 2. 1723 66 1. 6237 6 60 0. 6369 
2826 1,61 6332 0. 63 ©. 0000 
see aalls diss | Seals | cass | 3 eo | See | § ot 
1 : : 
0.50 | 1.5687 | 3. eee es et ae et ¢ = ae |_| bot | shh | cain | Sout | oe | cee | ost | si | 
; ° dh ©. 1505 0.9451 0.9 3 2, 0819 
0. 158 0, 9831 1642 | 2. 1187 
1, 0258 — eee eee 
2 2745 


0. 60 


0. 65 


0. 70 


0.75 


Oo. 85 


9. 90 


0.95 


Mo = 3, Bu = 25°, a = 5° 


0) 


101915’ | 112°30’ |. 123°45' | 135°00" | 146°15’ | 157°30’ | 168°45’ 


nvooor yroOoor vooor vooor ye OoOom 
_ - 7 ~ ~ 
n wi wn wal uw 
wat “a a nN qa 
N a ° n No) 


Nooor 
AW = 
- 
o 


1. 5878 1, 6007 1. 6122 
0. 5981 0. 6066" 0. 6141 
0. 1500 ©. 1362 0, 1168 
0. 9774 9. 9394 0. 9072 
2. 2080 2. 1553 2. 1097 
1. 5930 1, 6059 1, 6172 
0. 5895 0. 5982 0. 6057 
0. 1495 ©. 1356 0. 1162 
0. 9712 0. 9334 0, 9012 
2. 1983 2. 1456 2, 0998 
1. 5982 1, 6110 1, 6223 
0, 5811 0. 5899 0. 5975 
0. 1490 0. 1351 ©. 1157 
0. 9645 0. 9268 0. 8947 
2. 1879 2. 1352 2, 0892 
1, 6034 1.6161 1. 6274 
0. 5728 0. 5817 0. 5894 
0. 1485 ©. 1345 0, 1152 
©. 9574 0. 9199 0. 8878 
2.1768 2. 1240 2. 0779 
1, 6087 1, 6213 1. 6326 
0. 5646 9. 5735 0. 5813 
©, 1479 Oo. 13-40 oO. 1146 
0.9499 | 9.9125 | 0. 8805 
2. 1648 2. 1120 2. 0657 
1. 6140 1. 6266 1. 6379 
0. 5564 0. 5654 0. 5733 
0. 1474 ©. 1334 0. 1141 
0. 9419 0. 9046 0. 8727 
2. 1520 2. 0992 2, 0528 
1. 6194 1. 6320 1. 6432 
0. 5482 0. 5573 0. 5652 
0. 1469 0. 1329 0. 1136 
0. 9334 0. 8963 0. 8644 
2. 1384 2.0855 2. 0399 
1. 6249 1. 6375 1. 6487 
0. $400 0. $492 0. 5571 
0. 1464 0. 1323 0. 1130 
0. 9244 0. 8874 0. 8555 
2. 1238 2. 0709 2, 0242 
1. 6305 1.6431 1. 6544 
0. 5317 0. 5410 0. 5489 
0. 1459 0. 1318 0. 1125 
0. 9148 0. 8779 o. 8461 
2. 1082 2.0552 2. 0084 
1. 6363 1. 6489 1. 6603 
0. 5233 ee 0. $405 
1 0. 1313 °. 
piece 0. 8678 0. 8360 
2.0915 2, 0384 1.9913 
©. 6993 0, 7030 0, 7063 


NOOOr NepOoorF NOGOOKF NOOO NOODOKF YODOS 
fo) fo) 7 O fe) O° fe) 
nm wo Na} Noy No) Io} 
aj fo} ro) = _ _ 
ron fo) n~n ro) Mm No} 


3: 0:0.0: 
° 
mn 
\o 
= 


~OO0O” 
° 
foe) 
oO 
N 


oom 
Amal 
> 
a 
a 


189 


rQ00rF -~900~ #999 Fro0O- VOoor yooor vooor 
fo) ° ° ° fo} ° ° 
os ON a oO los On GN 
- od s) y N w Wd 
mn Cnd vw a xo w a 


rooo- 
fo} 
nan 
KA 
N 


1. 6331 
er 
0327 
8e14 
0285 


. 6380 
Tee 


rFOESOr K-O89or re9eor =999rF FOOOe pooor voOoor poor 
° fo) ° ° ° ° fo} 
w Ww w w Ww Ww EaWe) 
_ ™ ~ 2 vv XN iS) 
> ON loa ° iS) > wn 


0" 0O7- 
fo) 
we) 
_ 
w 


rE99Or KOO or -900r Freooor ~oOoom yOooe pooor 
fe} le) ° fe} fo) fo) Q 
[e) is} fe) fe} le} fe} fo} 
fe) ° ° fe) fo) ° fe) 
ro) (eo) ° re) fo) Oo oO 


rooor 
fe) 
Se) 
fo) 
° 


Moo = 3, Bx = 25°, @ = 10° 


0. O5 1. 3674 
©. 6200 
0. 2003 
1. 4693 
2 


Sea CoO? 

3° 

fe} 

fe} 

fe) 
See 

° 

wal 

w 

o 
be oOOw 

t> 

w 

vo 

4 
NK OOM 

is) 

NX 

N 

af 


A 772 
0. 10 3755 
6069: 
2025 
4694 


Wer O OP 

° 

Oo 

fo) 

oO 
vroor 

° 

at 

aps 

w 
NO. Orr 

~ 

wa 

~~! 

° 
Nr OO 
vroor 

to 

to 

w 
vberoor 

Ww 

nN 

7s 

Xo) 
Ne Ooo 

ty 

Sst 

Na 

= 

oO 

w 

_ 

Ww 

wa 


7815 
3829 


594t 
2041 


WwHeoor 

fo} 

fe} 

id} 

° 
NbVeoon 

fo) 

wat 

aN 

co 
bro or 

wal 

fore 

Ww 
eo Ot 
OVO. 

iS) 

BS 

w 

S 
NK OO 

N 

Ray 

a 

wn 
NRKOO 

w 

fo} 

fo) 

Ww Oo: 

° 

w 

_ 

_ 

“NI 


- 4683 
«7838 
0. 20 3899 
5817 
2053 


Lae 0 

fe} 

wn 

wn 

N 
Ne OoOn 

i 

wn 

No} 

ase 
Nir 0: Oo 
br 0 Or 

N 

Bs 

wn 

wv 
NY OOF 

tu 

“nN 

n 

~_I 
Ne O.00F 

w 

7 

wa 

o 

w 

pa 

un 

+ 


4663 


Wine ool 
° 
fe) 
o 
oO 


7839 


0. 25 


. 46 
783 


broos 
fe) 
Oo 
co) 
oO 
Ve OO 
Ou. 
wn 
wn 
ON 
NevOsOnr 
ran 
° 
oI 
wal 
Ne OO 
Ww 
i) 
te 
Wie 0-0 
Ww 
_ 
wn 
S 


0. 30 


i 


. 4032 
0. 5580 
0. 2073 
1.4594 
2.7790 


broor 

g 

rd) 
YVeroom 

° 

al 

Ww 

Rey 
Wee 0: Ore 

_ 

ho 

oO 

is) 
See s0 Ore 

_ 

ox 

= 

ss 
Bem OO 

wes) 

aN 

~~ 

a 
NRKOO 

iS) 

~~) 

o 

Ww 
Ne OOm 

w 

° 

wv 

wal 
Pi O-Ou 

w 

ro 

“ 

aN 


0. 35 1. 4096 
0. 5467 
o. 2081 


Ne OOr 

8 

° 
proom 

a 

rw 

aN 

iS) 
Nr OOF 

_ 

_ 

(o} 

_N 
Nroor 
- 

ON 

No} 
Nroo, 

N 

jf 

I 

« 
ve OoO-m 

iS) 

“J 

No} 

ao 
ver OOF 

w 

° 

N 

ae 
bir 8. 

Ww 

= 

al 

A 


0. 40 


Nr OOF 
Q 
te} 
oe 
°o 
Wi oOo 
te} 
wn 
a 
mn 
NK OO 
_ 
_ 
ore 
tv 
NO. Oe 
_ 
a 
Ns) 
Ne OOr 
v 
aN 
oc: 
wat 
NEP On 0k 
v 
o 
fo) 
i) 
NK OOF 
w 
fe} 
N 
co 
VeKOOF 
w 
_ 
wn 
-_ 


0.45 


NepPOoOM 

8 

re) 
Nee OOo 

fe) 

wm 

Oo 

Co 
NVeFoOor 

a 

_ 

_ 

~_ 
RgerOcorrs 

_ 

fon 

Ww 

iS) 

w 

° 

N 

loo) 
Be 0 Our 

Ww 

= 

aS 

a 


0. 50 


[o} 
a 
No} 
w 
w 

2o.F 
wn 

fo} 

v 
aN 

o 
w 
fe} 
v 
Q 
Sis 0:0. = 
w 
- 
as 
an 


0 
& 7 = ae ed —_ 
0°00 | 11°15! | 22°30’ | 33°45’ | 45°00’ | 56°15’ | 67°30’ | 78°45’ | 90°00" 
0. 0 1.3224 1. | 1, 3304 1, 3401 re 1. 3699 1, 3891 1, 4107 1. 4339 
5 oaies oeee 0, 6204 0. 6249 Sar 0. 6383 0. 6478 0. 6578 0, 6286 
5 °. oO. 
. 1 1 
3 2. 2 
| 
1 
1. 5655 2 5099 


proorn 
aes 
DB Ce 
Ayn 
won 
aa a ee ew ee I oa 8 te ee a 


Ne OOM 
mn 
cowl 
ov. 
Wa 
re a a a a ey 


| 
| 
1, 3967 
0, 5696 
0. 2064 
1 


Ne OO 

Mpnunt 

ANNCS 

RN AAN 

3 mR RW 
ee se 


nr 


0. 55 


0. 60 


0. 65 


0. 79 


0. 75 


0. 89 


0, 85 


0. 99 


0.95 


Ne OOr NrFOOF HHGO- BHrFOOF NKOO-= NHXOOK HHOO- NK OOH 
Q mn O 2 rN O 7 s. - ot ° 
8 8 8 g 8 8 g 8 
2 
3 ° 3 fo) oO é 7) fo) 


NK OO 
9 5 
° 
° 


oo 
w 
a] 
9 
a 


11°15" 


NeKBOOnr NrPOOrF NKOOr 
ro) ° ° 
wa WA w~ 
ea N Ni 
co) N Vv 


NO.OF 
fo) 
wa 
oc 
N 


eee 
i 
| 


Moo = 3, Px = 25°, ~=10° 


NEE OnOL  N Or Our OL ONe Ee Se O Oore 
ms _ _ 
_ _ roe ~ 
te + w Ww 
ax Ww ws wr 


M00. 
_ 
= 
wa 
N 


0 


| 3 33°45’ | 45°00’ | 56°15" | 


4178 


1. 
°. 
0. 1644 
1, 
2 


NroOOr NEOOrF NEOO- BK OOY NHKOOy N= OOH 
= = e ik _ _ _ 
om 
g g SB g fk £ 
ON fo} al fo} wn No} 


veoor 
_ 
a 
o 
= 


NroOoOrF NFOOF NrFOOF NFOOF NEOOH NY OOH HHO OM 
ny re ee inks tw nv —~N 
be 7 = = = oe im 
a Ww Ww =] ty _ _ 
a No) fe No fo] iS) 


vroor 
ee 
2 
wa 
fo} 


9 


Neo, 
: - 


BO 0 = 


Neoor 


vis OO> 


bir Oro" 


67°30’ 


1.4775 
0.5377 
2811 
2516 
5405 


4830 
5288 
2813 
2464 
5342 


4884 
5201 
2815 
. 2400 


Noe, 


Nie {0.0 


Nie 0..O58 


4938 
e116 
2817 
2334 
5190 


4991 
5032 
2818 
2263 
5100 


Na O torr 


SE OrOrm 


5045 
4949 
2820 
2186 
5001 


Nroom 


5098 
4867 

2822 
2105 
4894 


1.5152 
0. 4786 
0, 2824 
1 
2 


ie < oe 


. 2018 
+4777 


. 5207 


5271 


bProOoOr NroOOr NPrOOF NKEOOF NEOOr 
Ww Wun Ww w w 
° fo) ° fo} ° 
i _ N is} to 
Oo oc fe) ~ Ww 


Nroor 
w 
je) 
a4 
nm 


NrOoOr NrOOrF NEO OF BPrOOr NrOOF NHOOD oe or 
t. Ww t Ww Ww J Ww x. Ww we wl 

fe) _ ~ _ ~ - _ 

No) ° fe} ~ _ P) 

nn m a s) ca fa fo) 


Ne OO 
w 
Le) 
No] 
fe) 


Or 
wn 
~ 
ie} 
Ne) 


co = 3, By = 25°, % = 10° 


o 
t : ees ete 
| 101°15’ | 112°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30’ | 168°45’ | 180°00’ 180°00’ 
©. 00 1.4578 | 1.4818 | 1.5047 | 1.5253 | 1.5426 | 1.5556 1, 5635 1, 6377 1, 5662 
9. 6798 0, 6910 9, 7016 9. 7113 0. 7193 0. 7254 0. 7291 0. 7637 0. 7303 
0. 3143 0, 3062 0. 2843 0, 2479 0. 1981 0. 1375 0, 0705 0, 0000 0. 0000 
0.9690 | 0.8889 | 0.8232 | 0.7725 | 0.7362 | 0.7125 0. 6993 0, 6951 0. 6951 
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2.1513 2, 0422 1.9513 1, 8810 1.8314 1.7997 1, 7826 1.7771 
0.15 1. 5146 1, 5446 1. 5732 1, 5992 1, 6209 1, 6374 1, 6475 1.6510 
0. 6641 0. 6798 0, 6948 0, 7084 0, 7200 0. 7289 0. 7356 0. 7364 
0. 3179 0. 3088 0, 2866 0, 2509 O, 2022 0, 1420 0. 0734 0, 0000 
0. 9783 | 0.8976 | 0.8303 | 0.7773 | 9.7384 | 9.7123 | 0, 6975 0, 6926 
2. 1644 2, 0549 1, 962 1.8896 | 1.8364 1, 8011 1, 7812 1.7747 
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2. 1736 2, 0638 | 1.9699 1, 8947 1, 8386 1, 8006 1, 7788 1.7715 =! 
| 
0. 25 1. 5278 1.5572 | 1.5851 | 1.6101 : 1.6309 1. 6465 1. 6560 1. 6593 | 
0. 6454 0.6619 | 0.6775 0. 6916 0. 7036 0. 7128 0. 7186 0. 7205 
0. 3180 0. 3082 | 0. 2855 0. 2494 0. 2006 0. 1406 0. 0725 0, 0009 
0. 9806 0. 8998 0. 8317 0. 7775 0. 7372 0. 7097 0. 6940 0. 6887 
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0. 4039 
1. 3496 
2. 6092 


1. 3937 
0. 5288 
0. 4047 
1. 3493 
2.6140 


1. 3993 
0. 5204 
0. 4055 
1. 3484 
2. 6175 


vroor NrOOy- NKOOKF NHK OO 
as + 
2 = ce g 
ie) Na) ro 8 


yroom 
> 
we 
foc} 
as 


90°00" 


1. 3765 
0. 6419 
0. 4691 
1, 0053 
2, 0262 


4105 
6438 
4042 
0149 
1034 


4238 
6370 
4635 
0235 

1386 


Nae OO 


a oor 


4338 
6295 
. 4630 
. 0311 
1661 


broor 


4420 
6220 
4625 
0378 
1889 


er oo» 


4492 
6145 
. 4619 
0436 
2082 


4555 
6072 
4612 
0487 
2248 


See ne 


vroor 


4613 
6001 
4605 
0531 
2391 


46 66 
5933 
4597 
0567 
2515 


- 4715 
. 5868 


Pero O: 


wb room 


0. 55 


0. 60 


0, 65 


0.70 


0.75 


6. 89 


0. 85 


9,90 


0°00’ 


. 2900 
+ 4133 
0000 
8987 
-1911 


Wwe OO mm 


. 2969 
4015 
.0990 
. 8859 
1757 


3037 
3899 
. 0000 
8722 
1593 


. 3106 
- 3785 
. 0000 
8579 
1420 


3174 
3672 
. 0000 
8428 
. 1237 


wroaooOr Wroor WeKOOr 


WwHroore 


3243 
- 3561 
. 0900 
. $269 
1045 


3313 
345° 
. 0000 
8103 
03.43 


- 3383 
- 3340 
. 0000 
- 7929 
0631 


We OoOoHr WOO 


WerOO- 


3455 
3230 
0000 
7747 
0409 


3527 
3120 
0000 
7557 
0175 


0. 6636 


0 OS 


Wi oon 


YroOm wroom YrOOHr YrOor YrOOr WHOOm WHoor Wroor 


Yo. 20-8 


OS SPO Oe. 


Noor Ours, “Nasrs OL Ouro MOL Ose SR OO SRO O Nee Ss OO Ne OO Os Oe 


NEO re 


2 


2 


YProOOm NnOOm Y=OOnr HrOOr NEOOm Noor 


NO Ore 


+3589 


3785 
24.40 


- 6688 


957° 


- 3653 
"3686 


2454 
6553 
9410 


3717 
3588 
2467 
6411 
9240 


3782 


2480 


- 6261 


9060 
6723 


ov 
45°00’ | 56°15’ | 67°30’ | 78°45" 90°00’ 
1. 3436 1. 3718 1. 4047 1.4412 1. 4806 
0.4599 0. 4843 0. 5123 0. 5427 9. 5743 
0. 3033 0. 3605 0. 4063 0. 4390 oO. 4574 
1. 6210 pe asey 1. 3468 1, 2030 1.0642 
2.9164 2.7768 2. 6196 2.4515 2.2791 
1.3497 1. 3775 1, 4099 1.4459 1. 4848 
0. 4500 | 0. 4753 0. 5043 0. 5358 0. 5634 
0. 3046 0. 3617 Oo 4070 | 4 566 
1.6140 1. 4342 1. 3446 1.2029) ) 1.0057 
2.9099 2.7741 2. 6206 2.4556 2.2550 
1.355 1. 3831 1.4150 1.4505 1.4838 
° aay 0. 4666 0. 4966 0. 5291 0.5627 
0. 3060 0. 3629 0. 4078 0. 4392 0.4559 
1.6062 1.4790 1.3418 1.2022 1.0666 
2.9023 2.7703 2. 6205 2.4587 2.2910 
| 1.3617 | 1. 3886 1.4200 1.4550 1. 4927 
0.4308 | 0.4580 0. 4891 0. 5226 0. 5572 
0. 3074 | 0. 3642 0. 4086 0. 4393 0.4551 
1.5979 1.4732 1.3385 1.2011 1.0671 
2.8937 | 2.7655 2. 6194 2. 4607 2.2954 
1.3676 , 1.3941 1.4249 1.4593 1. 4965 
0. 4215 0.4496 0. 4817 0. §163 0.5518 
0. 3087 0. 3654 0. 4094 0. 4395 0. 4544 
1. 5889 1. 4668 1. 3346 1.1994 1. 0672 
2. 8841 2.7597 2.6172 2.4617 2. 2988 
1. 3735 1.3995 1. 4298 1. 4636 1. 5001 
0. 412 0. 4414 0. 4745 0.5101 0. 5465 
0. 3101 0. 3666 0. 4102 0. 4397 0. 4538 
1.5792 1.4598 1. 3302 1.1973 1.0668 
2.8735 2.752 2.6141 2.4618 2. 3013 
1. 3794 1.4049 1.4346 1.4678 1. 5038 
0. 4032 0. 4332 0. 4674 0. 5040 3. 5414 
j 0 3415 0. 3678 0.4111 0. 4399 0. 4531 
1. 5689 1.4522 1. 3253 1.1946 1.0660 
| 2 8620 2.7451 2.6100 2.4610 2. 3029 
1.3854 1.4103 1. 4393 1.4719 1.5072 
0. 3941 0. 4252 0. 4603 0. 4980 0. 5364 
0. 3129 0. 3691 0.4119 0. 4401 0.4525 
1.5580 1.4440 1.3198 1.1916 1.0648 
2. 8495 2. 7364 2. 6050 2.4592 2.3037 
1.3914 1.4157 1.4441 1. 4760 1.5108 
0. 3852 0. 4172 0. 4534 0. 4922 0. 5315 
0. 3143 0. 3704 0. 4128 0. 4404 0. 4520 
1.5464 1. 4353 1. 3138 1. 1880 1. 0632 
2. 8360, 2. 7267 2.5990 2. 4566 2. 3036 
1. 3974 1.4211 1.4489 1. 4801 1.5143 
0. 3762 0. 4092 0. 4465 0. 4863 "0. 5267 
0. 3158 0.3717 0. 4137 0. 4407 0.4515 
1.5341 1.4259 1. 3072 1.1840 1.0611 
2.8215 2.7160 2.5921 2. 4530 2. 3026 
0. 6792 0. 6882 0. 6904 0. 7121 0. 7268 


0. OO 


2.15 


0. 20 


0. 25 


0. 30 


0. 35 


0. 40 


©. 45 


9.59 


101°15’ | 112°30’ 


1. 4133 1. 4508 
0. 6590 0, 6765 
ote | i 
1.8276 1.6551 
1.4535 1.4979 
0.6650 ©. 6667 
0.4773 © 4730 
0.8800 0.7669 
1.9155 1.7528 
1.4678 |) 1 5128 
© 6598 | 0. 6829 
0. 4754 0. 4703 
0. 8890 ©. 7755 
1.9544 1.7939 
1. 4780 | 1, 5230 
Bios hea 
: Site | Sass 
1. 9846 1. 8249 
1, 4861 1, 5309 
De Goa 
472 ; 
0. 9O42 | 9. 7903 
2, 0095 1, 8501 
1,492 | 1. 5373 
0. 6.405 0. 6661 
0. $799 0. 4634 
©. 9107 0. 7966 
2. 0305 1.8711 
1.4989 1.5429 
0. 6341 0. 6604 
0. 4693 fs) 4608 
0. 9164 0. 8022 
2. 0486 1. 8890 
58289 | 0.6549 
0. 6280 0. 6549 
0. 4676 0. 4582 
0. 9214 0. 8073 
2. 0643 1.9045 
1. 5091 1. 5521 
0. 6221 0. 6497 
ree ©. 4554 
. 92 0. 81 
2.0779 1.9179 
1. 5136 1.5561 
0. 6164 0. 6446 
0. 4641 0. 4526 
0, 9297 0. 8157 
2. 0898 1.9296 
1.5177 | 1.5598 
0. 6109 0. 6398 
0. 4623 0. 4498 
0. 9331 0. 8192 
2. 1002 1. 9398 


0 


Moo 

123°45’ 

1. 4875 1 5217 
0. 6036 0. 7096 
0. 4616 0. 4121 
0.6703 0.6102 
1.6168 1.4184 
1.5421 1.5844 
0.7084 0.7294 
0.4480 0.3982 
0.0786 0.6167 
1.6245 | 1.5377 
1. 5573 | 1. 5993 
0. 7056 0. 7272 
0.4451 0. 3963 
0. 6862 0. 6225 
1.6657 1.5767 
1. 5672 1. 6083 
© 7009 0. 7229 
0.4426 | 0. 3943 
0. 6930 0. 6277 
1. 6955 1. 6027 
1. 2745 | 1.6149 
0. 6957 0. 7179 
0. 4399 0. 3917 
0, 6991 0. 6323 
1.7188 1. 6220 
1. 5805 1.6201 
0. 6904 0. 7128 
0. 4369 0. 3885 
0. 7046 0. 6363 
1. 7378 1. 6370 
1. 5855 1. 6245 
0. 6852 0. 7078 
0. 4336 0. 3850 
0. 7095 0. 6398 
1.7538 1. 6491 
1. 5899 1. 6284 
0. 6801 0. 702 
0. 4302 0. 3813 
0. 7138 0. 6428 
1. 7673 1.6590 
1. 5938 1. 6319 
0. 6753 0. 6983 
0.4267 | 0.3775 
0. 7176 0. 6454 
1. 7788 1. 6672 
1.5974 1. 6351 
0. 6706 0. 6938 
0. 4231 0. 3736 
0. 7210 0. 6475 
1. 7888 1. 6740 
1.6007 1. 6382 
0. 6662 0. 6895 
0.4195 | 0.3697 
0. 7240 0. 6493 
1. 7973 1. 6795 


1.5509 
0. 7232 
0. 3346 
°.5745 
1.3587 


1.6230 
0.7489 
0.3228 
0.5758 
1.4941 


1. 6363 
0. 7469 
0. 3234 
0. 5825 
1.5279 


1.6438 
0. 7425 
©. 3224 
9. 5857 
1.5475 


1.6491 
0. 7376 
0, 3202 
0. 5884 
1. 5606 


1. 6534 
0. 7326 
0. 3173 
0. 5906 
1.5701 


6571 
7277 


POLO 0: 
w 
per 
aS 
fe) 


sea 


= 3, Bx = 25°, @ = 15° 


5734 
Be 


. etl 
“3288 


Oe 
65 

? ioe 
5589 
7 4 879 


6658 
7626 
2294 
606 
5107 


1.6711 
0. 7581 
291 
0/5619 
1, 5213 


1. 6749 
0. 7532 
0. 2274 
o. 5628 


1.5274 


-Goor 


m0 0 Om 
wn 


1. 6783 
0. 7484 
oO. 2250 
0. 5634 
1. $311 


1. 6813 
Q. 7438 
0. 2223 
0. 5636 
1. 5333 


1. 6842 
0. 7392 
0. 2195 
0. 5635 
1. 5343 


1. 6870 
0. 7347 
0. 2167 
0. 5630 
1. 5343 


1. 6898 
0. 7303 
0. 2139 
0. 5623 
1. 5336 


1. 6926 
0. 7260 
O 2111 
©. 5613 


_1. 5322 


1. 5865 
0. 7398 
0.1121 
0.5500 
1.3170 


.6800 
7769 
.1181 
5504 
5023 


6847 
7725 
1200 
5506 
.5095 


6879 
7678 
1196 
5505 
5117 


6906 
0. 7633 
0. 1184 
0. 5501 
1, 5122 


~OO0Or roOoOM 


-ooor 


_ 


1. 6932 
0. 7588 
0. 1169 


-135°00" | 1 46°15" | 157°30" | 168°45" | 


180°00" 


reoer reeor reper repPor ro9ooy rooor »990r 
° ° ° ° 2 ‘ 
8 8 8 8 8 7 . 
fo) fo) °° 8 (s) ° oO 


rooon 
° 
fe} 
8 


He OOO 
° 
} 
fe} 
fo) 


_180°00" 


1. 5904 
0. 7416 
©. 9000 
0. 5482 
1. 3139 


Meo = 3, Sx = 25°, @ = 15° 


0 


_ 


* | tovess’ | 112°30" | 123°45" | 135°00" | 146°15" | 157°30" | 168°45' | 180°00" | 180°00" 
0. 55 1, 5216 1. 5633 | 1. 6038 1.6411 | 1. 6723° 1. 6955 | 1. 7093 1.7149 | 
0. 6956 0. 6352 0. 6620 oO. 6854 0. 7055 0.7217 9.7326 | 0. 7364 
0, 4605 0. 4471 0. 4160 0. 3658 0. 2960 0. 2083 0. 1076 0. 900 
0.9359 0.822 0.7265 0.6508 0.5958 0.5600 0.5404 | 0.5341 
2.1092 1.9487 1.8047 1.6841 1.5923 1.5301 1.4951 1.4335 
0. 60 1.5253 1.5665 1.6067 1.6439 1.6751 1.6984 1.7123 1.7170 
0. 6006 0.6308 0.6579 0.6814 0.7014 0.7174 0.7282 0.7319 
° 4987 0.4443 0.4125 0.3620 0.2925 0.2057 °. 1062 | 0.0000 
0.9353 0.8249 0.7287 0.6519 9.5956 0.5554 1 09-5330 | 0.5323 I 
2,1170 1.9565 1. 8110 1. 6877 1. 5926 1. 5273 | 1.4993 1.4780 
0. 65 1, 5289 1. 5696 1. 6095 1. 6466 1. 6779 1.7013 1. 7154 —e 7202° 
0. 5957 0. 6265 0. 6540 0. 6776 o 6974 | 0. 7130 0. 7236 0.7273 | 
0. 4570 0. 4416 0. 4090 0. 3582 0. 2890 0. 2030 oO. 1048 0. 0000 
©. 9-403 o. 8272 0. 7395 0. 6526 0. 5950 0. 5565 0. 5352 0. 5282 
2.1237 1.9632 1.8164 1.6905 1.5922 1.5239 1.4848 1.4719 
0.70 =| 1.5322 1 5726 1.6122 1. 6492 1. 6807 | 1. 7044 1.7186 | 9 1.7235 
0. 5910 o. 6224 0. 6503 © 6739 0. 6934 0. 7087 0. 7190 0.7225: 
0. 4552 0. 4389 0. 4056 0. 3545 0. 2556 0. 2005 | 0. 1034 ©. 0000 
oO 9418 o. 8290 0. 7320 0. 6532 0. 59-41 0. 5543 0. 5321 0. 5248 
2, 1294 1. 9690 1. 8210 | 1. 6926 1. 5912 1.5198 1. 4787 1.4651 
0.75 1.5355 1.5754 1. G149 1.6518 1. 6836 1.7076 1.7221 
0. 5864 0. 6185 0. 6467 0. 6702 0. G8y.4 0. 7043 0. 7142 
0. 4536 ° 4363 0. 4023 0. 3509 0, 2822 0. 1979 ©. 1020 
9. 9-429 0. 8306 0. 7332 0. 6534 0. 5929 0. 5518 0. 5286 
2, 1342 1. 9739 1. 8248 1. 6941 1. 5894 1.5150 1.4719 
0. 80 1. 5387 1.5782 1.6174 1.6544 1. 6864 | 1.7109 1.7258 
0, 5820 o. 6147 0. 6422 0. 6667 0. 6855 0. 6997 0. 791 
0. 4520 fe) 4338 0. 3990 0. 3473 0, 2789 0.1955 0, 1007 
0.9437 | 0.8318 | 0.7342 0. 6533 9. 5915 0. 5489 0. 5247 
2.1381 1.9780 1. 8278 1, 6949 1. 5871 1.5095 1. 4642 
0. 85 1, 5417 1. 5809 1.6199 1, 6570 1 6894 1.7144 1, 7298 
0. 5777 0. 6110 0. 6398 0, 6632 0, 6815 0. 6951 ©. 7039 
0. 4504 0. 4313 0. 3958 0. 3438 0. 2757 0, 1930 0. 0994 
0. 9441 0. 8327 0. 7348 0. 6530 0. 5897 0. 5456 0. 5203 
2.1411 1.9814 1, $303 1.6951 1, 5841 1. 5032 1.4555 
0. 90 1. 5448 1. 5835 1. 6223 1. 6595 1, 692 1.7181 1.7341 
0. 5735 0. 6074 0. 6365 0. 6598 0. 6775 0. 6902 0. 6983 
0. 4.489 0. 4289 0. 3927 0, 3404 0. 2725 0, 1906 0. 0981 
0. 9441 o. 8332 0. 7352 © 6525 0. 5876 0. 541) 0. 5154 
2.1434 1. 9841 1, 8321 1 6948 1, 5805 1. 4960 1.4455 
0.95 1.5477 1. 5861 1, 6247 1. 6621 1, 6952 1.7221 1. 7389 
0. 5695 0. 6039 oO, 6333 0. 6565 0, 6735 oO. 6851 0. 6922 
0. 4474 0. 4265 0. 3896 0. 3370 0. 2693 0, 1881 0, 0968 
0. 9435 0. 8335 0. 7353 0. 6517 0. 5852 0. 5376 0. §096 
2. 1450 1.9861 1, 8334 1, 6939 1. 5762 1. 4877 1.4340 
1.00 1. 5507 1. 5886 1, 6271 1, 6647 1, 6988 1, 7265 : 
0. 5655 0. 6005 0. 6302 0. 6531 0, 6694 0. 6796 
0. 4460 0. 4243 0. 3867 0. 3337 0, 2661 0. 1857 
0.9432 | 0.8335 | 0.7352 | 0.6506 | 0.5825 | 0.5327 
2. 1458 1.9875 1. 8342 1, 6925 1.5712 1. 4782 
Fy 0. 7429 0. 7596 0. 762 0.7911 0, 8034 0, 8120 


LOT 


cv) 
0°00’ 700" | 11°15’ | 22°30’ | 33°45’ | 45°00’ | 56°15’ 

9. 00 1. 0880 1.0917 1. 1030 1.1214 | 1. 1467 1. 1784 1. 
0.5073 | 0.5091 | 0.5143 | 0.5229 0. 5347 | 0.5495 | 0 
pi ee nal ee og ee a eee aml ran (i ae 
2. 2990 2.25 : 2. : . : 
3. Sie 3. 4788 | 3- 3694 | 3.1961 | 2.9713 | 2.7099 2. 

0.0 1.0962 | 1.1093 1. 1127 1. 1330 1. 1609 1.1957 1. 

5 0. fgee | 6. 4921 | 0. 4983 | 0. 5086 0. 5228 0. 5405 Ge 
Sie | Soe | ST Soh | GH | eee | f 
2. 2090 2. 21586, 2. 5 .o . 
3.5151 | 3.4799 | 3-376) | 3.2134 | 3. 0005 | 2.7522 | 2. 

0. 10 1.1042 | 1, 1085 | reizig ! 1.1425 1.1713 1. 2073 1. 
0. 4733 | 0. 4757 0.4827 1 0.4942 0. §100 0. §299 oO. 
9. 0090 0.0984 | 0.1945 | 0.2861 0. 3711 0. 4473 oO. 
2.2862 2.2534 | 2.1582 2, 0097 1, 8215 1. 6095 1. 
3.5120 | 3. 4782 | 3- 3794 3. 2222 | 3.0173 2.7778 2. 

0. 15 1.1120 i 1.1165 | 1. 1296 1.1511 1. 1896 1, 2172 1. 
0. 4573 0.4599 + 0.4676 | 0.4802 0. 4975 0. 5193 O. 
9. 9000 | oe ere ee ee e He ape o 
2.2817 1 2.2 ' 2.1561 2.0103 | 1.82 , . 
3.5074 3.4746 | 3.3795 | SEM | BIO UIP || 

0. 20 1.1198 1. 1243 1. 1376 1.1594 |} 1.1891 1, 2260 1. 
0.4419 | 0.4447 | oO. 4529 | 0. 4666 | 0. 4854 oO, 5089 °. 
22758 | Sea | eral ea ie 
2. 275 2.24 2.152 2.0995 . ; . 
3. 5026 | 3- 4693 | BeSTEE: dee DT: |! 380409 2. 8170 2. 

0.25 1. 1274 1.1319 1.1453 | 1.1672 1.1979 1.2340 13 

2 3. 42 ms | 0. 4299 | 0. 4388 | 2.4535 0. 4736 9. 4988 . 
0, 0909 0.100 | 0.1981 | © 2906 0. 3753 0.4501 ° 
2. 2684 | 2.2375 | 2.1477 2.0073 1, 8291 1. 6276 1- 
3. 4925 | 3. 4624 i Be B74S | 3° 9334-1 30492 2. 8324 2- 
0. 30 1. 1350 1. 1395 1.1529 1.1748 | 1.2046 1.2415 1 
: oO. ae +0.4156 | 0.4251 0. 4408 0. 4622 0. 4890 o- 
0. 0900 0. 1011 0. 1994 0. 2923 0. 3771 0. 4515 oO: 
2. 2598 2. 2295 2.1415 2.0040 ; 1.8292 1. 6312 1- 
3.4830 | 3.4541 | 3.3691 | 3.2334 | 3.0554 | 2.8457 | 2. 
| 8 1- 
°. | 1.1469 1, 1603 1.1821 1.2118 1.2485 
2 °. ary 04018 ie 4119 0. 4284 | 0. 4512 0.4795 o- 
0. 0000 0. 1019 0, 2008 0. 2941 0. 3790 0. 4531 o- 
2.2501 2.2204 2.1343 1.9996 1, 8282 1. 6339 1- 
3.4723 3.4444 3. 3626 3. 2319 3. 0600 2. 8569 2- 

0. 40 1.1499 1. 1543 1. 1676 1. 1893 1, 2188 1.2551 1- 
0. 3847 0. 3883 0. 3989 © 4165 0. 4405 °. 4704 o- 
0. 0000 0. 1026 0. 2023 0. 2959 oO. 3809 0. 454 o- 
2. 2392 2.2102 2. 1259 1.9941 1.8262 1.6356 1- 
3. 4603 3.4335 3. 3548 3. 2289 3. 0630 2. 8665 2 

oO. 1.1572 1.1617 1.1748 1. 1963 1.2255 1.2614 1 

? O. aa 0.3751 0, 3864 0. 4048 0. 4301 oO. 4015 o- 
0, 0000 0, 1034 0. 2037 0. 2979 0. 3830 0. 4567 oO 
2. 2273 2.1990 2.1166 1.9877 1. 8233 1. 6365 1 
3.4471 | 3.4214 | 3.3458 | 3.2245 | 3.0645 | 2.8744 2: 

0. 50 1. 1646 1.1689 | 1.1820 1, 2032 1.2329 1.2675 1. 
0. 3583 0. 3623 0. 3741 0. 3935 0. 4200 oO. ie °. 
0, 0099 0. 104 0. 2052 0. 2999 0. 3852 0. 45 0. 
2.2144 2. 1857 2. 1063 1.9804 1.8196 1.6365 i. 
3.4329 3. 4032 3 3356 3.2190 3.0648 2. 8829 2. 


198 


ve oor ve OOr Nrooe NK OOF NvN=eOOm NYOO- 
wal mn al wn 
= ix) w a No] ~ 
N \o fe} fo N 


yroor 
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67°30’ | 78°45' | 90°00" 


Mo = 3, Bx * 25°, % = 20° 

| 0°00’ | 11°15’ | 22°30’ | 33°45’ | 45 nae oer eee I Sere dil 0eO 

0.55 1, 1719 1, 1762 1. 1891 1.2100 1, 2384 1, ee 
0. 3455 ©. 3497 2.3621 0. 3824 0. 4101 0. 444 

0, 0090 0. 1051 oe. 2068 0. 3019, 0. 3874 0. 1608 

2, 2006 2. 1736 2.0951 1.9722 1.8150 1.6358 

3.4175 3. 3939 3- 3242 3.2122 3. 0637 2. 8861 

0. 60 1, 1792 | 1, 1834 1.1961 1.2167 1.2446 1 1.2789 

0. 3330 | 0.3374 | 0.3503 | 0.3715 | 0.4005 | 0.4363 

0. 0200 | 0. 1059 0. 2084 0. 30.40 0.3896 i 0. 4627 

2.1858 1 2.1596 2.0831 1.9631 | 1.8096 | 1.6343 

3.4012 | 3. 3786 3.3119 3. 2044 3.0615 | 2. 8899 

0. 65 1. 1864 | 1. 1906 1.2031 1.2233 1, 2507 | 1.2844 

0. 3207 0. 3252 0. 3387 0. 3609 0. 3910 | 0, 4283 

0. 0000 0. 1068 0. 2100 0. 3061 0. 3920 0, 4649 

2, 1702 2. 1447 2.0702 1.9533 1, 8035 | 1. 6321 

3. 3838 3. 3022 3.2984 3. 1955 3.0581 2. 8926 

0. 79 : 1. 1938 1.:1979 1.2101 1.2299 | 1.2568 | 1. 2898 

0. 3085 O. 3133 0. 3274 0.3504 | 0.3818 0. 4205 
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101°15" | 112°30" | 123°45' | 135°0 135°00" ft 146°15" 
0. 59 1. 3530 1.4038 1.4549 | 1. 5031 
0. 6309 0. 6546 0. 6784 0. 7009 
0. 6558 0.6701 | 0. 6604 o. 6162 
0.7717 0.6292 | 9.5213 0. 4532 
1.6167 | 1.3974 | 1.2216 | 1.1054 
0.05 1. 3884 1.4449 | 1, 5028 1. 5593 
0.6399 | 0.6674 | 0.6958 0. 7233 
0.6374 | 0.6552 | 0. 6303 0. 578+ 
O. 7993 0. 6475 0. 5381 0. 4672 
1. 7000 | 1.4857 | 1. 3133 1. 1998 
0.10 1. 4053 | 1.4634 | 1.5225 1. 5805 
0.6395 | 0.6705 | 0.7009 0. 7301 
0. 6281 0. 6329 0. 6148 0. 5632 
0. 8075 | 0. 6644 0. 5536 0. 4799 
1.7555 1.5449 1. 3740 1. 2598 
0. 15 1. 4174 | 1.4759 1.5352 1.5931 
0. 6384 0.6715 0. 7033 0. 7333 
0. 6215 0. 6238 0. 6038 ©. 5523 
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1. 8033 1.5954 1.4248 1. 3075 
0. 20 1.4267 , 1. 4850 1. 5439 1. 6013 
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0. 6163 | 0. 6165 0. 5949 0. 5433 
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1.8457 | 1.6399 1. 4688 1. 3472 
0.25 1. $340 | 1.4918 1.5502 1. 6067 
| 0.6344 j 0.6708 0. 7043 0. 7354 
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0. 6322 0, 6699 0. 7047 0.7355 
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1.9186 1.7157 1. 5421 1.4106 
0. 35 1.4451 | 1.5015 1.5583 1.6131 
0, 6298 0. 6689 0. 7045 0.7355 
0. 6048 0. 5993 0. $727 0.5195 
0. 8776 0. 7347 0. 6185 0. 5325 
1.9504 | 1.7485 | 1.5733 | 1.4367 
0. 40 1. 4493 1, 5049 1. 5609 1.6150 
0, 6275 0.6678 | 0.7043 0. 7355 
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1. 7665 1.5954 
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1.5670 1.6168 
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1, 3003 
0. 6361 
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1. 6807 
3.0131 


1. 3073 
0. 6256 
©, 0000 
1. 6730 
3.0032 


1. 3143 
0. 6153 
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1, 6646 
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2.9797 


1. 3204 
oe 
9. 0509 
1. 6409 
2. 9690 


1. 3274 
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1, 6527 
2.9771 


1, 2694 
0.7151 
0, 0776 
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1, 2773 
0, 7026 
0, 0796 
1, 6507 
2. 9869 


1, 2849 
0. 6904 
0, 0811 
1, 6479 
2.9841 


1, 2924 
0. 6787 
0, 0823 
1.6441 
2.9798 
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0. 6674 
0, 0832 
1, 6394 
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0, 645 
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0. 6355 
0. 0853 
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90,0950 
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1, 3241 
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0. 6330 
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1. 3446 
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1. 3643 
0. 6526 
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1. 3709 
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0. 6828 
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2.7556 


1. 3798 
ee 
0.1555 
1. 4242 
2. 7454 


1. 3868 
0. 6547 
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1, 3502 1. 3581 1, 3640 1, 3676 1. 4272 1.3689 
9.779 0, 7841 0. 7875 0, 7896 0. 8240 0. 7903 
0, 102 0. 0813 0, 0562 0, 0288 0. 0000 0. 0000 
1,2148 1, 1857 1 {4 1, 1521 1.1479 1.1479 
2. 3895 2. 3485 2.31 2, 3008 2.4447 2.2947 
1.4045 1, 4167 1, 4260 1. 4317 1. 4339 
0.7951 0, 8023 0, 8078 0, 8111 0. 8123 
0, 1078 0. 0854 0, 0592 0, 0303 0. 0000 
1, 2148 1, 1855 1, 1644 1, 1517 1. 1473 
2. §131 2, 4831 2.4620 2.4495 2.4442 
1.4121 1, 4240 1, 4328 1 4384 1. 4402 
0. 7844 0.7915 0. 7969 0, 8002 0. 8014 
0. 1112 0, 0882 0, 0612 0, 0314 ©. 0000 
1, 2138 1, 1844 1, 1631 1, 1503 1. 1462 
2.5151 | 2.4837 | 2.4612 2. 4477 2. 4434 
0. 15 1. 3726 1 3894 1.4051 1.4191 1 43 1. 4394 1.4448 1. 4467 
9. 7452 9. 755 0. 7654 0. 7740 0, 7912 0. 7865 0. 7899 9. 7909 
0. 1518 O. 1447 0. 1318 0, 1133 0. 0899 0. 0623 0, 0320 ©. 0000 
1, 3429 1, 2933 1, 2493 1, 2120 1, 1825 1, 1611 1, 1482 1. 1436 
2. 6573 2. 6032 2.5551 2.5144 2, 4821 2. 4586 2. 4446 2. 4395 
0. 20 1. 3798 1. 3964 1, 4120 1, 4258 1, 4372 1.4457 1.4510 1. 4529 
0. 7348 9. 7453 0. 7552 0. 7640 0, 7712 0. 7766 0.7799 9. 7810 
0. 1538 0. 1466 0, 1335 0. 1147 0, 0909 0, 0631 0, 0323 0. 9000 
1. 3405 1,290 1, 2468 1, 2095 1, 1798 1, 1583 1.1453 1. 1408 
2. 6563 2. 601 2. 5533 2.5119 2.4799 2. 4548 2. 4403 2. 4353 
0. 25 1. 3867 1. 4032 1. 4186 1. 4322 1.4435 1.4519 1.4571 1. 4588 
0. 7247 0. 7354 0. 7454 0. 7543 0. 7616 0. 7670 0. 7704 0. 7716 
0. 1552 0. 1479 0. 1346 0. 1157 0. 0917 0. 0636 0. 0326 0. 0000 
1. 3373 1. 2877 1.2436 1, 2062 1.1764 1.1548 1. 1418 1.1375 
2. 6535 2. 5989 2.5499 2. 5080 2. 4744 2 4499 2. 4350 2. 4302 
0. 39 1. 3934 1.4097 | 1.4250 | 1.4384 | 1.4496 {| 1.4579 1. 4631 1. 4648 
0. 7150 0. 7259 ©. 7360 0. 7449 9. 7523 0. 7579 0. 7613 0. 7624 
0. 1563 0, 1489 0. 1355 0. 1164 0. 0922 0. 0639 0. 0328 0. 0000 
1. 3334 1, 2839 1. 2398 1. 2023 1.1725 1. 1508 1. 1377 1.133 
2. 6494 2. 5947 2. 5454 2. 5030 2. 4690 2. 4440 2. 4288 2. 423 
0. 35 1. 3999 1, 4161 1. 4312 1.4446 | 1.4556 1. 4639 1. 4690 1. 4708 
0. 7055 0. 7166 0. 7269 9. 7359 9. 7434 0. 7490 0. 7524 0. 7535 
°. 1572 0, 1497 0. 1361 0. 1168 0. 0925 0. 0641 0. 9329 0. 0000 
1. 3288 1. 2794 1.2353 1, 1978 1. 1679 1. 1462 1. 1330 1. 1283 
2. 644i 2. 5893 | 2.5397 | 2.4969 | 2.4625 | 2.4372 2. 4218 2. 4162 
3. 40 1. 4063 1.4224 | 1.4374 | 1.4506 | 1.4616 | 1.4698 1.4747 1.4765 
°. O94 0. 7076 0. 7180 0. 7272 0. 734 0. 7404 0. 7439 0. 7450 
0. 157 0. 1502 0. 1366 0. 1172 0. 092 0. 0643 0. 032 0. 0000 
1. 3235 1. 2744 1. 2303 1, 1928 1. 1628 1.1410 1, 127 1 nie 
2. 6376 2, 5830 2. 5331 2.4900 2. 4552 2. 4295 2. 4139 2. 40 
0. 45 1.4126 1. 4286 1.4434 1. 4566 1. 4674 1.4756 1. 4806 1. 4823 
0. 6875 0, 6989 0. 7094 0. 7187 0. 7263 0. 7320 0. 7356 0. 7367 
0.15 4 0, 1507 ° 1309 0, 1174 0. 0929 0. 0643 0. 0329 0. 0000 
1.317 1, 2687 1.224 1. 1872 1. 1573 1.1354 1. 1222 1.1175 
2.6304 | 2.5757 | 2.5256 | 2.4821 | 2.4470 | 2.4211 | 2.4053 2. 3996 
0.50 1. 4187 1.4347 | 1.4494 1. 4625 1 473 1. 4813 1. 4862 1. 4878 
0. 6788 0. 6904 0.7011 0. 7104 0. 7182 0. 7239 0. 7275 0. 7288 
0. 1588 0. 1510 0. 1371 0. 1175 0. 0930 0. 0643 0. 0329 0. 0000 
1. 3116 1, 2625 1.2187 1. 1812 1.1512 1. 1293 1.1160 1.1120 
2. 6222 2.5673 | 2.5172 | 2.4735 | 2.4381 2.4119 | 2.3959 2.3910 


Me = 3, Bx = 30°, « = 5° 
o 


ft - — | 
> 101°15’ {| 112°30’ | 123°45’ [ 135°00’ | 146°15’ | 157°30’ 168°45" | 180°00’ | 180°00' 
0.55 1. 4249 1.4407 1.4553 1, 4683 1.4790 1. 4871 1. 4920 1. 4937 
2. 6704 0. 6821 0. 6929 0. 7024 0. 7102 0.7160 0.7195 0. 7207 
0. 1592 0.1512 0. 1372 0.1176 0, 0930 0. 0643 0, 0329 0. 0000 
1. 3046 1.2559 1.2121 1.1747 1. 1447 1, 1227 1, 1094 1, 1048 
2.6129 2. 5583 2. 5080 2. 4641 2. 4284 2, 4020 2. 3858 2, 3800 
I 
0. 60 1.4310 | 1.4467 1, 4612 1.4741 1. 4848 1. 4928 1.4977 1. 4995 
0. 6621 0. 6740 0. 6849 0. 6945 0. 7023 0, 7082 0.7118 0, 7129 
2.1594 | 0.1514 ©. 1373 0. 1176 0. 0929 0. 0643 0, 0329 ©, 0000 
1. 2972 1.2487 1,2051 1. 1677 1, 1377 1.1157 1,102 1.0977 
2. 6030 2.5484 2.4980 2.4539 | 2. 4180 2. 3914 | 2.3751 2, 3691 | 
0. 65 1.4370 | 1.4526 1. 4671 1.4799 1. 4906 1. 4985 1, 5034 1.5051 
0. 6540 0. 6660 0.6771 0. 6867 0. 6946 0, 7005 0, 7041 0.7054 | 
0. 1596 0.1515 0. 1373 0. 1175 0. 0929 | 0, 0642 0. 0328" 0, 0000 | 
1.2894 | 1.2411 1.1976 1. 1602 1, 1303 1. 1083 1.0950 1.0905 
2.5923 | 2.5377 2. 4873 2. 4431 2. 4069 2. 3801 2. 3636 2, 3581 
0. 70 1.4431 1.4585 1. 4730 1, 4858 1. 496 1. 5042 1.5091 1, 5108 
0. 6461 | 0. 6582 0. 6694 0. 6791 0. eer oO, toi 0. 6966 0, 6978 
0. 1598 0. 1515 0. 1372 0. 1174 0. 0927 0. 0641 0, 0328 0, 0000 
1, 23811 1.2329 1. 1896 1.1524 1, 1224 1, 1004 1, 0871 1, 0826 
2.5809 | 2.5263 | 2.4758 | 2.4314 | 2.3951 |) 2.3681 2. 3515 2. 3458 
0.75 1. 4492 1. 4645 1.4788 1.4916 1. §021 1.5100 1.5149 1. 5166 
0. 63382 0. 6505 0. 6618 0. 6715 0. 6796 0. 6855 0. 6892 0, 6904 
0. 1599 0. 1515 0, 1372 O. 1173 0, 0926 0, 0640 0, 0327 0, 0000 
1.2721 1.2244 1, 1812 1. 1440 1 ai4t 1.0921 1, 0788 1, 0742 
2. 5685 2. 5142 2. 4636 2.4191 2, 3826 2. 3553 2. 3386 2, 3328 
0. 80 1. 4552 1.4795 1. 4848 1. 4975 1. 5080 1.515 1.5207 1.5224 
0. 6395 0. 6429 0. 6542 ° re 0. 6721 oO. 2783 0. 6818 0. 6831 
0. 1599 0.1515 0. 1371 0. 1172 0. 0925 0. 0639 9, 0327 0. 0000 
1, 2629 1.2154 1.1724 1, 1352 1, 1053 1. 0834 1.0700 1.0656 
2.5557 2. 5012 2.4507 2. 4060 2. 3693 2. 3418 2.3250 2. 3196 
0, 85 1.4613 1. 4765 1.490 1. 5034 1.513 1.5218 1.5266 1. 5284 
0. 6228 ° ae 0. 646 ° ose oO. 2658 ° os 0. 6744 0. 6756 
0. 1600 0.1514 0.1370 0, 1170 0, 0923 0. 0638 0. 0326 0, 0000 
1.2532 1.2058 1, 1630 1, 1260 1.0961 1.0741 1.0607 1.0561 
2.5421 2. 4875 2. 4369 2.3921 2.3552 2. 3276 2. 3106 2. 3048 
0. 90 1.4676 | 1.4826 | 1.4968 | 1.5094 | 1.5199 | 1.5278 1, 5327 1.5345 
0. 6152 0. 6278 0. 6393 9, 6493 0. 6574 0. 6634 0. 6670 0. 6682 
0. 1600 0.1514 0. 1368 0. 1168 oO. ers 0. 0636 0. 0325 0. 0000 
1.2427 1.1958 1.1531 1, 1162 1. 0863 1.0644 1.0510 1.0461 
2.5271 2. 4730 2.4224 2.3774 2. 3403 2.3125 2.2954 2. 2092 
0.95 1. 4738 1. 4888 1. 5029 1.5156 1.5260 1. 533 1.5388 1. 5406 
0. 6075 0. 6203 0. 6319 co) ona 0. 6500 ° 2383 0. 6596 0. 6608 
0. 1599 0. 1513 0. 1366 0. 1166 0.0919 0. 0635 0. 0324 0. 0000 
1.2318 1. 1853 1, 1427 1, 1059 1.0760 1.0541 1.0406 1.0359 
2.5116 2.4577 2. 4070 2. 3619 2. 3246 2. 2966 2. 2793 2. 2730 
1.4951 1. 5092 1, 5213 1, 532 1. 5402 1.5451 1.5467 
0. 6128 0. 6244 9, ora °. eat °. 248s 0. 6521 0. 6534 
0.1511 0. 1365 ©. 1164 ©, 0917 0. 0633 0, 0323 0. 0000 
1.1742 1.1318 1, 0950 1.0651 1.0432 1, 0297 1.0254 
2. 4415 2. 3907 2. 3454 2. 3078 2. 2796 2, 2621 2.2566 
0. 8431 0. 8451 0. 8467 0. 8480 0. 8490 0. 8495 0. 8498 


205 


Mes = 3, 8x = 30°, « = 10° 


o 


Vales , 
: 000’ | 11°15" orn" | eis’ | 22°30’ | 33°45" | 45°00" | 56°15" | 
| 
0. 00 1. 1392 1.1414 1.1477 1.1581 1.1724 1. 1900 
0. 6977 0. 6590 0. 6626 oO. 6687 Oo. 6769 0. 6870 
0. 0900 0. 0502 0. 0990 0. 1451 0. 1872 0. 2239 
2.0196 2.0047 1.9611 1.8918 1.8014 1.6959 
3.3111 3. 2937 3. 2423 3. 1600 3.0515 2.9228 
0. 0! 1.1477 1, 1504 1. 1586 1. 1722 1. 1906 1, 2136 
: °. nee 0. 6449 0. 6499 0. 6580 0. 6690 0. 6827 
0. 0000 0.0518 oO. a | o. nae oO. sone : 2795 
2, 0188 2.0040 1. 960: 1. 8921 1. $02 . 
3. 3102 3.2947 3.2491 | 3.1761 3.0798 2.9657 
0. 5 1.1560 1. 1588 1. 1673 | 1. ree 1, poe 1 Zoe 
0. 6294 0. 6311 0. 6364 0. 6451 0. 6569 . 6715 
©, 0000 0, 0529 0. 1043 °. Re 27 oO. be oO. 2343 
2.0165 2.0019 1.9591 1.8911 1. 8023 1, 6984 
3. 3075 3. 2926 3. 2488 3.1785 3. 0858 2.9756 
ee a Sgito | osne| o ee | ogee | oeny | obles 
| 0.0000 | 0.0538 | 9, 1060 0. 1551 0. 1995 0. 2378 
{ 2.0128 1.9983 1.9561 1. 8888 1. 8009 1.6979 
| 3. 3031 3. 2888 | 3. 2464 3. 1784 3. 0884 2. 9813 
0. 20 1.1721 1.1751 1. 1838 1: 1980 1 4.2175 1.2415 
0. 6030 0.6950 | 0.6108 0. 6203 0. 6332 0. 6491 
9. 0900 0.0546 | 0.1075 | 0. 1572 0. 2021 0. 2407 
2.9078 1.9936 1.9518 1. 8352 1. 7983 1. 6963 
| 3.2974 | 3.2834 | 3.2423 | 3.1762 | 3.0887 | 2.9842 
0.25 1.1891 1.1832 | a. oe 1. ras 1. mer 1. 2495 
5S 0. 5926 0. 598 0. 608 0. 621 0. 6383 
5 ae oO. 5936 ro fe ron ies 0, 2043 0. 2432 
! 2.0017 1.9877 1.9464 1, 8807 1.7947 1, 6937 
| 3. 2902 3.2767 | 3. 2367 | 3.1724 3. 0871 2.9851 
0. 30 1.18 1.1908 1.1995 1, 2138 1, 2332 1.2572 
P| Sg | ge | a Pe elas 
1.9946 1.9807 | 1:9400 1.8751 | 1.7901 1, 6902 
3.2818 | 3.2686 | 3.2298 | 3.1672 | 3.0840 | 2.9842 
| Bs 2 
0. 35 1.1956 , 1.1985 1, 2072 1.2214 1, 2408 1, 2646 
0. 5667 0. 5689 0.5754 | 0. 5859 0, 6001 0. 6176 
woes | Sighs | Sout | SUS | ae | Lae 
1.9 .972 : ‘ ; a 
3.2722 3.2594 3.2216 3. 1606 3.0794 2.9817 
0. 40 1, 2032 1, 2061 1, 2148 1, 2289 1, 2482 1.2719 
4 3 | 
0.5553 0.5576 | 0. 5642 0.5751 oO. 5858 0. 6077 
Pere Wteetes | core tees | cee) | oveeeer 
1.9774 . 92 - 8611 : : 
3.2616 3.2491 | 3.2123 3.1529 3: we 2.9780 
0. 45 1, 2108 1, 2137 1, 2223 1, 2363 1.2554 1.2789 
0.5442 | 0.5465 | 0.5534 | 0.5646 | 0.5796 | 0.5980 
0. 0000 0. 0573 0, 1127 0. 1646 0.2111 oO. | 
1.9675 1.9542 1.9152 1. 8529 1.7712 1, 6748 
3. 2499 3. 2378 3.2019 3. 1440 3. 0666 2.9730 
0. 50 1. 2183 1, 2212 1.2297 1. 2436 1.2625 parts 
0. 5334 0. 5358 0. 5428 9. 5543 9. 5698 0. 5097 
0. 0000 0.0577 0. 1136 0. 1657 0, 2124 0.2522 
1.9568 1.9437 1.9053 1.8440 1. 7634 1. 6683 
3. 2372 3.2254 3.1996 | 3.1341 3.0585 | 2.9668 
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6 
| 45°00" | 56°15" | 67°30" 
1. 2696 1. 2927 1.3195 
0. §602 0. $795 0. 6015 
0. 2137 0. 2535 0. 2847 
1. 7549 1. 6610 1. 5578 
3- 0494 2.9597 2.8577 
1, 2766 1.299 1. 3259 
0. 5508 0. $70! 0. §931 
0. 2149 0. 2548 0. 2859 
1.7457 1, 6532 1.9512 
3- 9393 2.9515 2. 8513 
1. 1. 3061 1. 332 
oO. 0. 5618 ooh 
0. 0. 2560 0. 2870 
1. 1. 6447 1. §440 
3. ]} 2.9424 2. 8440 
1, 1, 3127 1. 3386 
9. ©. 5533 9. 5767 
°. 0. 2571 0. 2880 
1. 1. 6356 1. 536 
3. 2. 9324 2. 835 
1. 1, 319 1. 344 
0. 0. 544 3. 2388 
°. 0. 2582 0. 2890 
1. 1, 6260 1.5281 
3. 2.9215 2, 8267 
1, 1. 3258 1.3511 
°. 0. 5365 0. 5610 
oO. 0, 2592 0. 2899 
1, 1, 6158 See 
2, 2. 9098 2. 128 
1, 1. 3324 1. 3573 
9°. 0. 5284 9. 5533 
9, 0, 2602 0. 2907 
1, 1. 6050 1. 5100 
2, 2. 8972 2. 8060 
1. 1. 3389 1, 3635 
9. 0. 5203 0. 5457 
°. 0. 2611 0. 2916 
1, 1, 5936 1. 5002 
2, 2, 8837 2. 7943 
1, 1. 3455 1. 3698 
°. 0, 5123 0. 5381 
oO. 0, 2620 0. 292 
1, 6640 1, 5816 aes 
2.9441 2, 8694 2. 7818 
1, 3317 
0. 4809 
©, 2230 
1, 6498 
2, 9269 
0. 8343 


207 


45°00" | 56°15" | 67°30" | 78°45" | 90°00" 78°45 


1. 3491 
0. 6254 
0. 3062 
1. 4502 
2.7475 


1.3553 
0. 6174 
0. 3072 
1. 4448 
2.7426 


1. 3614 
0. 6096 
0. 3081 

1. 4388 
2. 7368 


1. 3674 
0. 6020 
0. 3089 
1. 4323 
2. 7301 


1. 3733 


Moo = 3, Bx = 30°, & = 10° 


0 
6 ace an Pipe I ao aot pect rc eee ae Se ee 
101°15" | 412°30" | 123°45' | 135°00" | 446°15" | 168°45" | 180°00" | 180°00" 
0,00 1. 2833 1. 3084 1. 3321 1. 3535 1.3711 1. 3843 1.3922 1. 4973 1. 3948 
0. 7409 0. 7554 0. 7691 0. 7814 0. 7916 0. 7992 0. 8038 0. 8644 053 
0. 2900 0. 2800 0. 2573 0. 2221 0.1758 | 0.1211 0. 0619 0. 0000 °. 0000 
1. 2470 1.1546 1.0771 | 1.0156 0. 9699 0. 9389 0. 9212 0.9154 0. 9854 
2- 3464 2. 2209 2. 1133 2, 0264 1.9609 1.9160 1. 8901 2, 1282 815 
ie) 1. 3369 1. 3713 1. 4048 1. 4361 1. 4634 1, 4848 1.4985 1. 5033 
2 0. 7562 °. He 0.7964: | 0.8149 °. a 0. §446 0. 8516 0. 8541 
0. 2943 | 0. 2838 0. 2611 0, 2265 0. 1811 0. 1264 0. 0652 0. 0000 
1.2502 3.4575 1.0 1.0172 0. 9708 0, 9392 0.9210 0.9150 
2. $623 | 2 3276 2. me | 2 2084 2 tee 2 7431 2. a9 2.1275 
0.10 1. 3494 1. 3837 1.4167 | 1.4469 1.4726 1. 4924 1.5047 1. 5090 
0.7485 | 0.7693 | 0.7893 | 0.8075 | 0.8230 | 0.8348 0, 8422 0, 8446 
0. 3002 0. 2899 0. 2675 ©. 2329 0. 1869 0, 1310 0. 0677 ©. 0000 
1.2526 1.1596 1. 0810 1.0181 0. 9710 0. 9387 0. 9201 0. 9139 
2. 4847 2. 3803 2. 2933 2.2259 2. 1782 2, 1476 2.1311 2. 1257 
9.15 1.3591 1. 3932 1.4257 | 1.4551 1. 4799 1. 4987 1, 5104 1.5145 
0. 7398 0. 7610 0. 7811 0. 7992 0. 8145 0. 8261 0. 8334 0. 8357 
0. 3044 | 0.2941 0.2715 0. 2366 0. 1901 0. 1332 0, 0688 ©, 0000 
1. 2541 1. 1609 1.0819 1.0184 0. 9705 0. 9376 0. 9186 0, 9122 
2. 4989 2. 3942 2. 3056 2, 2352 2. 1835 2. 1489 2. 1294 2, 1228 
0.20 1. 3675 1. 4013 1. 4333 1, 4622 1. 4864 1.5046 1.5158 1.5198 
0. 7310 0. 7525 0.7727 0. 7909 0. 8062 0, 8177 0, 8250 0. 8273 
0. 3075 0. 2970 0. 2742 0, 2389 0.191) 0, 1345 0. 0694 0, 0000 
1. 2548 1.1615 1. 0821 1, 0180 0. 9695 0. 9360 0. 9165 0, 9100 
2. 5087 2. 4036 2.3134 2, 2405 2. 1857 2, 1481 2. 1265 2, 1191 
0.25 1.3751 1, 4085 1.4402 1, 4686 L. 4923 1, 5102 1.5211 1. 5249 
0. 7222 0.7440 0. 7645 0. 7828 0. 7981 0, 8097 0. 8170 0, 8193 
0, 3099 0. 2991 0. 2760 0. 2403 0, 1929 0, 1351 0, 0697 0, 0000 
1, 2548 1.1614 1, 0817 1.0170 0. 9679 0. 9338 0. 9139 0. 9073 
2.5156 2. 4100 2, 3183 2, 2432 2. 1858 2, 1459 2.1226 2.1147 | 
) 0. 30 1, 3821 1.4153 1. 4466 1.4747 1. 4980 | 4 5155 1, 5263 1.5300 | 
0.7137 | 0.7358 | 0.7564 | 0.7748 | 0.7902 | 0.8019 0. 8092 0.8116 | 
0, 3117 0. 3006 0. 2771 0. 2411 0. 1934 0. 1353 0, 0698 0, 0000 | 
| 1, 2541 1.1607 1, 0806 1.0155 0. 9658 0. 9311 0. 910 0.9041 
2.5201 2.4141 2.3211 2.2441 | 2.1845 2, 1426 2.117 2.1094 | 
i | 
; 0-35 1, 3888 1,421 1.4527 1, 4804 1.5035 | 1.5207 1.531 1. 5350 
0, 7054 0. 727 0. 7487 0. 7672 0. 7827 0. 7944 0, 801 0, 8042 
0, 3131 0. 3016 0. 2778 0. 2415 0. 1935 ©. 1353 0. 0697 0, 0000 
1, 2527 1.1594. 1.0790 1.0134 0. 9632 0, 9281 ©. 9075 0. 9006 
2, 5229 2.4164 2. 3222 2. 2435 2, 1820 2, 1382 2.1123 2. 1035 
0. 40 1, 3951 1, 4278 1.4585 1. 4860 1. 5088 1, 5259 1, 5363 1. 5400 
0.6974 | 0.7201 | 0.7411 | 0.7598 | 0.7754 | 9.7872 | 0.7946 0.7971 
0. 3142 ©. 3023 0, 2782 0. 2416 0. 1934 0. 1351 0. 0696 0, 0000 
1, 2508 1.1575 1, 0770 1.0109 0, 9602 0. 9246 0. 9037 0, 8966 
2, 5241 2. 4172 2. 3220 2. 2416 2. 1784 2, 1331 2, 1061 2, 0969 
0. 45 1, 4013 1. 4336 1, 4641 1.4914 1.5140 1, 5309 1.5413 1.5449 
0, 6896 0. 7125 0. 7338 0. 7526 0. 7683 0, 7802 0. 7876 0. 7901 
0, 3150 0. 302 0. 2783 0, 2414 0. 1939 0. 1347 0. 0693 0, 0000 
1, 2483 1.1551 1.0744 1.0079 0.9567 ©, 9207 0. 8995 0. 8923 
2, 5240 2. 4167 2, 3205 2, 2387 2.1739 2, 1272 2, 0992 2. 0897 
‘ F - 1.5191 1, 5359 1.5462 1. 5498 
; F : 0. 7614 9. 7733 0, 7808 0. 7833 
i . . 0. 1926 0: 1343 0, 0691 0, ocoO 
‘ : 0. 9529 0. 9164 0. 8949 o. 8876 
. 2.3180 | 2. 2, 1685 2. 1206 2.0917 2.0819 | 


Meo = 3, Bx = 30°, « = 10° 


0 
é moa | 4: , ~AR0°00" _ 
1uteis’ | 112930 | 123°45° | 436°00" | 146°48" | 457°30" | 168°%5 | 180°00" | 480°00 
i} 
°. 1. 4129 1.4448 | 1.4749 1.5018 1. §241 1. 5409 1.5512 1 5547 
2 0. 6746 °. 6582 1 0.7198 0. 7389 0. 7547 0. 7666 0. 7741 0 7766 
0. 3160 0. 3031 0. 2779 0. 2406 0. 1920 0. 1338 | 0. 2688 © 0000 
1.2417 1.1489 1. 0679 1.0008 | 0.9487 0. 9118 0. 8905 0. 8826 
2. 5203 2.4125 2. 3145 2.2302 ; 2.1625 2.1132 2. 0836 2.0734 
0. 60 1.4186 1.4502 1. 4801 1. 5069 1.5292 | 1.5459 1.5561 1.5597 
0. 6675 0. 6913 0. 7131 0. 7323 0. 7481 | 0. 7601 0. 7676 © 77°0 
O.F1GF 1 0.3031 0. 2775 0. 2.400 ©. 1914 0. 1333 0. 0685 2 On%O 
1. 2377 1.1451 1.0640 0. 9966 0.9441 | 0.9067 0. 8847 0.8772 
2.5169 + 2.4089 | 2.3102 2.2247 2.1557 2. 1052 2.0748 2. 06444 
0. 65 1.4241 1.4555 1. 4852 1.5119 1.5341 1. 5508 1.5611 1. 5646 
0. 6605 0. 6845 0. 7066 0. 7258 °. oe 0. 7536 0. 7611 0. 7636 
0. 3166 0. 3029 0. 2771 0. 2393 0. 1907 0. 1327 0. 0682 0, 0000 
1. 2332 1.1409 1.0597 0. 9920 0.9391 0. 9014 0. 8790 0. 8715 
2. 5126 2.4045 2. 3050 2. 2184 | 2.1481 2.0966 2. 0654 2.0547 
0. 70 1. 4295 1. 4607 1. 4903 1. 5169 1.5391 1.5558 1. 5661 1. 5697 
0. 6536 ©. 6780 0.7002 | 0.7195 0. 7353 0. 7472 0. 7547 0.7571 
0. 3167 0, 3026 0. 2765 0. 2386 0. 1899 oO. 1321 0. 0678 0. 0000 
1, 2283 1. 1363 1.0551 0. 9871 0. 9337 0. 8956 0. 8730 0. 8653 
2.5075 2. 3992 2.2991 2.2114 | 2.1399 2. 0873 2.0553 2.0444 
0.75 1. 4349 1. 4659 1. 4954 1. 5220 | 1. 5442 1. 560) 1.5712 1.5748 
0. 6469 0. 6715 0. 6939 0. 7132 0.7291 0. 7409 0. 7483 0. 75°97 
O. 3167 ©. 3923 0. 2759 0, 2378 «0, 1891 0. 1315 0. 0675 0. 0000 
1, 2230 1.1312 1.0500 0. 9818 0.9280 | 0. 8895 0. 8666 0. 8588 
2. 5015 2. 3932 2. 2924 2. 2037 2. 1310 2. 0773 2. 0446 2. 0334 
0. 80 1. 4402 1.4711 1. 5004 1.5270 |} 1.5492 | 1. 5660 1. $764 1. 5800 
0. 6404 0. €652 0. 6877 0. 7071 0. 7229 0. 7346 0. 7419 © 7443 
0. 3167 0. 3020 0. 2752 0, 2370 0. 1883 o- 1308 0. 0671 0, 0000 
1.2172 1.1258 1.0446 0. 9761 0. 9219 o. 8830 0. 8597 0. 8519 
2. 4948 2. 3864 2. 2850 2. 1953 2.1214 2. 0666 2. 0331 2.0216 
0. 85 1.4455 1.4762 1. 5055 1. 5320 1.5543 1. 5712 1.5817 1. 5853 
0. 6339 ©. 6590 0. 6816 0. 7010 0. 7167 0. 7283 0. 7355 0. 7379 
0. 3166 ©. 3015 0. 2745 0. 2361 o. 1874 0. 1301 0. 0667 0, 0000 
1.2110 1, 1200 1, 0388 0. 9700 | 0.9154 o. 8760 0. 8525 0. 8445 
2. 4872 2. 3788 2. 2769 2. 1861 | 2.1111 2.0551 2. 0208 2.0091 
0. 90 1.4508 1. 4813 1.5106 1.5371 1.5595 1.5766 1. 5871 1. 5908 
0. 6275 ©. 6529 0. 6755 0. 6949 | 0. 7105 0. 7219 0. 7290 0. 7313 
0. 3165 0, 3011 0. 2738 0. 2352 0. 1866 o- 1294 0. 0663 0, 0000 
1. 2044 1. 1137 1. 0326 0.9635 | 0.9085 o¢ 8686 0. 8447 0. 8366 
2. 4789 2. 3705 2. 2680 2.1762 | 2.1000 2.0428 2. 0077 1.9957 
0.95 1.4562 1, 4865 1.5157 1. 5423 1. 5649 1. 5821 1. 5928 1. 5965 
0. 6212 0. 6468 0. 6695 0. 6888 0. 7043 o- 7155 0. 7224 0. 7247 
0. 3164 0. 3006 0. 2730 ©. 2343 0. 1857 0. 1287 0. 0659 0. 0000 
1.1974 1, 1071 1. 0259 0. 9565 0.9011 o. 8607 0. 8364 o. 8282 
2. 4698 2. 3614 2. 2584 2. 1656 2. 0880 2. 0296 1. 9937 1. 9813 
1,00 1.4615 1.4917 1. 5208 1.5476 1.5703 1- 5878 1. 5987 1. 6024 
0, 6150 0. 6407 0. 6635 0. 6828 0. 6980 0. 7090 0. 7157 0.7179 
0, 3162 0, 3001 0, 2722 0. 2334 0. 1847 0. 1280 0. 0655 0. 0000 
1. 1898 1, 1000 1, 0189 0. 9492 o. 8931 o. 8522 0. 8275 0. 8191 
2. 4599 2. 3516 2. 2480 2.1541 2.0752 2.0154 1, 9785 1.9658 
F, 0. 8618 0, 8672 0. 8718 0. 8753 0. 8778 o. 8793 0. 8800 0. 8802 


209 


Meo = 3, 6x = 30°, @ = 15° 


t 


g 
0°00’ 
0, 00 1.0174 1. 0206 1, 0301 1. 0456 
0. 5874 0. §892 0. 5947 0. 6037 
0. 0000 0. 0735 0. 1454 0. 2138 
2, 3368 2. 3120 2. 2398 2. 1259 
3- 5407 3- 5139 3. 4351 3. 3094 
0, OS 1.0266 1.0304 1, 0417 1. 0604 
0. 5718 0. 5741 0. 5810 0. 5922 
©, 0000 0. 0751 o. 1482 0. 2175 
2. 3358 2. 3114 2, 2401 2. 1276 
3. 5397 3.5151 3. 4428 3- 3274 
0, 10 1.0355 1. 0395 1,0513 1.0707 
0. 5567 0. 5592 0, 5668 0. 5790 
0, 0000 0. 0762 0. 1504 0. 2206 
2. 3331 2, 3091 2. 2387 2. 1277 
3.5368 | 3.5132 | 3.4440 | 3.3334 
0,15 1, 0443 1, 0484 1, 0605 1. 0803 
0. 5423 |. 0.5450 0. §530 0. 5661 
0, 0000 0. 0773 0. 1524 0. 2233 
2, 3288 2. 3051 2. 2358 2. 1264 
3. 5321 3. 5095 3- 4429 3- 3363 
0, 20 1, 0530 1.0571 1, 0694 1. 0894 
0. 5283 0. 5312 0. 5396 0. 5535 
0, 0000 0. 0782 0. 1542 0. 2258 
2, 3231 2.2997 2, 2315 2. 1237 
3. 5259 3. 5041 3. 4399 3. 3370 
0. 25 1.0616 1.0657 1. 0780 1. 0981 
0. §149 0. 5179 0. §267 0. 5413 
0. 0000 0.0791 0. 1559 o. 2282 
2. 3160 2. 2930 2, 2259 2. 1198 
3.5182 | 3.4972 | 3.4352 | 3-3358 
©. 30 1.0700 1.0741 1, 0864 1. 1066 
0. 5018 0. 5050 0. §143 0. 5294 
©. 0000 0. 0799 0. 1575 0. 2304 
2. 3077 2. 2851 2.2191 2.1147 
3.5092 | 3.4889 | 3.4290 | 3.3330 
0. 35 1. 0783 1, 0825 1,0947 1. 1148 
0. 4892 0. 4925 0, 5022 0. 5179 
0. 0000 0. 0807 0. 1590 0. 2325 
2. 2982 2. 2760 2.2112 2. 1085 
3.4989 | 3.4793 | 3.4215 | 3.3287 
0. 40 1. 0866 1, 0907 1, 1029 1. 1229 
0. 4770 0. 4803 ©. 4904 0. 5068 
0, 0000 0. 0815 0, 1605 0. 2346 
2.2877 | 2.2659 2, 202 2. 1014 
3.4874 | 3.4685 | 3.412 3- 3230 
0. 45 1.0948 1, 0988 1, 1110 1. 1308 
0. 4650 0. 4685 0. 4789 0. 4959 
0. 0000 0, 0822 9, 1619 0. 2366 
2, 2762 ae 2, 1924 2. 0934 
3.4749 | 3.4567 | 3.4029 | 3.3161 
9. 50 1.1029 | 1.1069 | 1.1189 | 1.1386 
0.4534 0. 4570 o- 4678 0. 4853 
0. 0000 0. 0830 0- 1633 0. 2385 
2. 2637 2 2428 2. 1816 2.0844 
3.4613 | 3.4438 | 3-3919 | 3. 
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Moo = 3, vx = 30°, a= 15° 


| 0 

| oroo’ | 11°15" | 29°30" _| 2280" | 33 33°45’ | 45°00" | 56°15’ | 67°30" | ~ 78°45" | 90°00" 

255 1,111¢ 1,115¢ 1. 1268 1. 1463 | 1.172 1.2053 1.2434 1.2857 1, 3313 
0, 4421 0, 4458 0. 4569 0. 4750 0. 4994 0. §292 0. 5633 0. 6093 0, 6385 

0, 0000 ©, 0837 °. ie O. 2404 0. 3053 0. 3662 0. 412 0. ¢450 0, 462 

2, 2504 2, 2299 2.1699 2.0747 1.9507 | 1.8059 1.6489 1.4889 1, 3305 
3.4468 | 3.4298 | 3.3799 | 3.2989 3-1905 | 3.0592 2.9103 | 2.7497 2, 5837 

0. 60 1, 1190 1,122 1. 1347 1.1539 1.1799 1.2122 1.2497 | 1.2916 1, 3366 
0.4310 | 0.4348 | 0.4463 | 0.4019 | 0.4900 | 0.5207 | 0.5557 0. 5935 0, 6326 

0, 0000 0, O8 4 0. 1660 0. 2422 0.3104 | 0.3685 | O.g144 0. 1466 0, 4639 

2, 2362 | 2.2162 2.1575 | 2.06]2 wytes yp 4 F293 jf 1.6157 Lhe 1, 3343 

3.4312 3.4150 | 3. 3668 | 3. 2888 | 3.1839 | 3.0564 2.9112 2.7538 2.5901 

0. 65 i, 1270 | 1, 1309 1.1425 ! 1.1614 | 1.1871 1.2189 1.2559 | 1.2972 1, 3417 
0.4201 | 0.4241 Q. 4359 0.4550 } 0.4899 0. 5124 0. 5482 ° 5809 0, 6268 

0, 0000 0, 0851 ©. 1673 | 0. 2440 | 0. 3125 0. 3706 0. 4163 0. 4431 0, 4647 

2.2213 2,2017 2.1442 2.0529 1.9337 | 1.7941 1. 6420 1.4854 1, 3313 

3.4148 3. 3992 3- 3529 3.2776 | 3. 1763 1 3 0526 2.9111 2. 7568 2.5953 

0. 70 1, 1350 | 1, 1389 1.1502 1. 1688 | 1. i941 1.2254 | 1.2619 1. 3026 1, 3466 
9. 4094 0, 4135 0. 4256 0.4454 | 0.4719 | O. 5042 0. 5410 ° 5805 0, 6212 

9, 0000 0, 0858 Q, 1686 0.2457 ; 0.3145 | 0.3727 O. 4182 0. 4.496 0, 4655 

2.2055 2, 1864 2. 1302 2. 0709 1.9241 1 1.7872 1. 6377 1.4833 1, 3309 

3.3975 3. 3825 3. 3380 3- 2655 3. 1676 | 3-0477 2.9098 2.7587 2.5995 

0.75 es ean le 1468 |! 1.1580 | 1.1763 1.2011 | 1.2319 1. 2678 1. 3080 1,353 
0. 3989 0, 4031 | 0. 4156 0. 4358 0.4631 0. 4962 0. 5338 ©. 5743 0, 6155 

2.00990 | o. 0804 0. 1699 0. 2375 0. 3165 0. 3747 0. 4200 0. 4509 0, 4662 

2, 18yo 2.1703 2.1155 2, 0282 1.9139 1.7797 1. 6328 1, 4807 1, 3301 

3. 3793 3. 3649 3. 3222 3.2525 3.15351 3.0419 2.9076 2 ao5G 2, 6026 

0. 80 1.19511 1.1548 1.1657 1.1837 1.2081 1. 2383 1.2737 1. 3131 1.3559 
0. 3585 | 0. 3929 0. 4957 | 0. 4 4265 0.45.44 0. 4884 0. 5269 0. 5652 0. 6105 

0. 00900 | 0. 0871 O.1711 oO. 2492 0. 3185 0, 3767 0, 4218 0. 4522 c, 4668 

2.1717 2. 1534 2. 1000 2. of47 1, 5931 1,7715 1, 6273 1 iG 1, 3288 

3. 3602 | 3- 3404 | 3.3055 | 3.2385 | 3.1475 3. 0351 2, 9044 2.7596 2. 6049 

3. 85 1.1591 1. 1627 1.1735 1.1911 1, 2150 1.2447 1.2794 1. 3182 1, 3604 
0. 37383 0. 3828 ©. 3959 0. 4173 0. 4459 0, 4807 0, 5200 0. 5623 0, 6053 

0. 0090 0. 0878 0.1724 0. 2509 0, 3204 0, 3787 0, 4235 0. 4535 0. 4674 

2. 1536 | 2.1359 | 2.0837 | 2.0006 1.8915 1, 7628 1. 6214 1.4740 1, 3271 

3. 3402 3. 3270 3. 2879 3. 2237 3. 1361 3, 0273 2.9003 2. 7586 2, 6963 

0. 90 1.1672 | 1. 1708 1.1813 1. 1984 1.2219 1, 2510 1, 2851 1. 3232 1. 3648 
O. 3682 0. 3728 0. 3862 0. 4081 0. 4375 0.4731 0, 5133 0. 5564 0, 6003 

0. 0000 0. 0884 0. 1736 0. 2525 O. 3233 0, 3806 ©, 4252 0.4547 0. 4680 

2.1348 2.1175 2. 0668 1.9858 1.8793 1,7535 1, 6148 1. 4700 1, 3250 

3- 3193 3. 3068 3. 2694 3- 2079 | 3.1237 3.0187 2, 8953 2.7568 2. 6068 

0.95 1.1754 1.1789 1.1891 1. 2059 1, 2289 1, 2573 1, 2907 1, 3282 1, 3691 
©. 3582 0. 3628 0, 3767 0. 3991 0. 4292 0, 4656 0. 5067 ©. 5507 2. $953 

0. 0000 0. 0891 0. 1748 0. 2542 O, 3242 0, 3825 ©. 4268 ©. 4559 0. 4685 

2.1152 2. 0984 2.0491 1. 9703 1. 8665 1, 7436 1, 6078 1. 4655 1, 3225 

3- 2975 3- 2856 3. 2499 3. 1912 3. L104 3, 0091 2. 8894 2.7541 2. 6065 

1.00 1. 1837 1. 1870 1.1970 1.2134 1, 2358 1, 2636 1, 2963 1. 3331 1.3733 
©. 3482 0. 3530 0. 3671 O. 3901 0. 4209 0, 4581 0. $002 0. 5450 0. 5905 

0. 0000 0. 0897 0. 1760 0. 2558 0. 3261 0, 3843 0. 4285 ©. 4570 0. 4690 
2.0948 2.0785 2. 0306 1.9540 1, 8530 1, 7331 1, 6002 1. 4605 1, 3196 

3.2748 3. 2635 3. 2296 3. 1736 3. 0962 2. 9986 2, 8826 2.7505 2. 6055 

Ff, 0. 8329 0. 8338 0. 8366 0. 8411 0. 8474 0, 8553 0. 8648 0. 8755 0. 8869 


ee 
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Moo = 3, Bx = 30°, @ = 15° 


8 
10115" | 112°30" | 123°45° | 135°00" | 146°15" | 157°30" | 168°45’ |  180°00" | 180°00" 


1. 2366 1.2766 1.3155 1.3513 1. 3818 ae 1.4177 1.5553 1. 4217 
0. 7140 0. 7371 0. 7595 0. 7802 0. 7978 0. 8111 0. 8185 0. 8979 ©. 8208 
0. 4555 0. 4490 0. 4224 ©. 3719 0. 2966 . 1989 0. 0976 . OOOO 0, 0000 


rs) 
1. 1298 1. 000 o. 8972 o. 8216 0. 7716 is O- 7281 o. 72 0. 72: 
2. 1069 1. one 1. 7871 1. 6782 1. 6046 - 5609 1.5394 1 § 3 es 


- 5504 1 

. 8847 °. 

- 1059 0. 0000 
fr) 
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-O90 
x 
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- 8256 1, 5327 


1 1. 3419 1. 3918 1.4400 1. 4847 
°. 0. 7615 0. 7913 o. 8201 0. 8468 
0. 4504 0. 4410 0. 4122 0. 3617 0. 2905 
1. 1. 0083 0. 9039 0. 8266 0. 7746 
2 2. 0599 1.9343 1. 8487 1. 8061 


- 3608 1.4110 1. 4586 1. 5009 
. 7601 0. 7907 0. 8197 0. 8454 
; 0. 2974 
-O15 0- 9099 0. 8309 0. 7772 
- 105 1.9810 1. 8933 1. 8439 


- 3738 1- 4236 1. 4702 1. 5106 
-7558 | 0.7869 | 0.8157 | 0.8407 
0. 3013 
- 0218 0. 9152 0. 8347 0. 7793 
- 1389 2. 0128 1.9212 1. 8645 
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- 5568 1 
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- 7279 oO. 
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- 3839 1 4332 1.4788 | 1.5178 
- 7505 0. 7818 0. 8105 o. 8351 
. 0. 3032 
- 0275 0. 9200 0. 8380 0. 7809 
- 1649 2. 0369 1.9409 1.8777 


«5477 1. §661 
. 8540 o. 8659 
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1 1. 3922 1.4410 1. Phe 1. gaze 
°. 0. 0. 8293 
0. 4600 ©. 4495 0. 4209 0. 3724 0. 3038 
1 1, 0326 ©. 9241 0. 8408 °. ie 
2. 2 1. 8868 
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1. 3995 1.4477 1.4919 1.5291 

7°55 0. 7392 0. 7799 ©. 7994 0. 8237 
0. 4505 0. 4214 0. 3725 0. 3036 

1, 0371 0. 9277 0, 8430 oO. (Sie 

1. 8932 
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1. 3563 1. 4059 1. 4537 1. 4973 1. 5339 
0. 6994 | 0.7335 | 0.7654 | 0.7939 | 0.8181 
0. 4627 0. 4510 0. 4213 0. 3720 0. 3028 
1. 1, 0409 B49 0. 7831 
2. 3748 2, 2193 2, 0847 1.9765 1, 8977 
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1, 362 1.4117 1. 4590 1, 5022 1. 5384 
°. aati 0. 7280 0. ae 0. 7886 0. biog 
0, 4636 0. 4511 0. 4208 0. 3710 ©. 3016 
1.1765 1. 0443 0. 9335 0, 8462 0. 7830 
2. 3883 2, 2323 2. 0955 1, 9838 1. 9006 
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1. 3683 1. 4170 1. 4640 1. 5068 1. 3426 
°. . 0. 8076 
0, 4642 0. 4510 0. 4200 0. 3698 0, 3001 ; 
1.1793 | 1.0472 | 0.9357 | 0.8473 | 0.7826 | 0.7399 | 0.7163 
2, 4000 2, 2435 2. 1047 1, 9895 1.9024 1, 8430 1. 8096 
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1.3737 1. 4220 1. 4685 1.5111 1. 5467 1. 5733 1. 5892 
0. 6819 0. 7174 0. 7500 0. 7786 0. 8026 0. 8214 0. 8338 
0. 4647 0. 4507 0. 4190 0. 3683 0. Bi sa 0. 2106 0. 1090 
1. 0. 7819 


: 2 0. 7135 
2.4100 | 2.2531 2.1123 | 1.9940 1.9031 | 1. 404 2 
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Mo = 3, PK = 30°, a = 15° 


t Sam 
- , P00" 180°00’ 
: : Sire Senne apaeae: ie 168°45" | 180°0 | 
é 01°15" 119930" | 193%43 | 135°00 | 146°15" | 15 
1 | ; 
ats 1 , : 05 
+ <> | gl le Gan erage | ae 
ae 366°? atuyzo8 } atgasy | 185 4 3. 8288 0. 8330 
% 55 = Hs | o oes 1 0. 7452 | 0. 7738 . re a ae 0. 1082 oO. aoe 
oO. 4650 ; O-4502 | oan | . 3782 0. 7808 0. 7356 oa : 1365 
1.1836 | es ety: | 19974 | 1.9029 | 1.8370 | 1.7992 
2. 418 2.2014 t : i : | AO2, 
poate 6) | 1.5190 | 1.5545 | 1-5810 ee ae 
SO" Hl ee et ae | 27692 | 017931 Sopa ee vt seed! 
0.6712 | OF wer 0. 3647 o, 2947 ee ee 0. 6y84 
FORE i Set O [Qe 6 0017 “778 0: 7330 | 0 707 a5 
1 iso 2 2085 | ; oat ‘ 9999 1 jo20 1.8330 | 1.7932 1-797 
2.4261 2.2 tes ‘ H 606 
oe | 808 | 1.5228 | heen || “Nees area7 
0. 65 1. ae | 2 He es A568 0.7648 | 0.7886 = a . 16 0. 0000 
66 * ‘ Ns = "292 2 fe ‘ 
: 4652 1 0.4488 aa : Aes at 0. 7301 o. 7033 2 ae 
1.1860 | 1.0545 O40 | 2.001 1.9003 1. 8283 1-7 
Pista AIAG ah. aed 28s Ta OOky : ga |, acess ‘eis 
i “ -5620 | 1-5 ? 818 
SY a oh ea AS eo 8h Sere | ok Be eM | aes 
6611 g ‘ * Re » 2906 oO. 5 
ag eee | ae | cee 
peel | 22796 ; 2 tae 2. Ba 1, 8980 1. 8231 1.7793 . 
RATE oh Bee Sensei ‘5 1 6ia6 
: | ' 1. 5657 1. 5927 1. 609 eh 
TP | caer oh | cian | ore | Sreh | eas | ote | oar 
0. 656 Sona iies . re) 3587 I ©. 2856 . 202 66 3 o. 6854 
0. 4651 0.4470 | 0.4117 | x 0.7737: 0-7234 0. 694 BEGG 
1 1869 | 2288 | ziaae | vee 1.8951} 4.8172 | a. 775 nae 
2.4421 ‘ | : | eas 
H 1. 6132 1. 6189 
1.5694 | 1.5967 8080 
ee eS nee | ee a eis ee | eas 
0 6517 | 0. ; 0. 3566 0. 2364 0.2 , 0, 6803 
aso | 0.4461 ©. 4100 . 3 0.7196 0. 6901 
o ties ates 0. 9413 0. 8454 | 0. ie : hie 1. 7629 1.7467 
24455 | 2.2872 | 2:1369 | 2.0022 | 1.8915 
2.4 ‘ ; 1 £369 1.5731 1. 6008 1, 6177 . eee 
O85 1.4047 | B eeeoet| poe te. 7485 | 0.7712 | 0. ae ie 0, 0000 
0. 6472 284 9. 199 aa 8 
PBS 292 1338 | SB | can | oe | Sais | See 
1.1863, 1, Bie | : us | 2, 0012 | 1. 8874 1. 8034 ter : 
3 282 , 2.289 * . 
44 | 82 | 1.5403 | 1.5769 | 1.6050 rae i see 
0.90 1.4086, 1.4536 | 1.4982 0.7447 | 0.7670 | 0.7833 9. 793 ee 
Serre ESE emeeee | ee oa oo Ee 
Dabs 0. 4440 1 0, i Be 35 - 0. 7109 : : 
1. 1834 | 1.0558 | Sage | toss bees | 7955 | 17433 | 17256 
2. 4501 2. 2919 | 1392 . 2 1. 6334 
1. 580 1.6094 | 1.627 7916 
wT | G88 | SEK | crak | tke | ge | omy | sina | opi 
° | o > 7 0. 19 . 
0.4833 | 0.4429 | 0. 40/8 0.8406 | 0.7620 | 0.7089 | 0.6731 en 
1.18 1.0552 | 0.9395 | 0.84 8 1.7867 | 1.7320 
z rae 2. 2933 | 2.1395 | 1.9976 | 1.8773 nets 
1.58 1.6140 | 1.6325 78 
1.00 1.4160 1, 4603 1. 5045 s Biba 0. 258 ©. 7735 0. 7826 S iat 
or sake 1h seers: fy Cagea. 120 0.2777 | 0.1939 | 0.0997 0, 6548 
0.4640 | 0.4418 | o ed 8383 0.7584 | 0,7004 | 0, 6663 ieee 
24516 | 2.2340 | aide | 29950 | ond | Coon | S798 
2 1 . . 7 
. 1 0.9263 | 0.9304 | 0.9314 | 0.9312 | 0.9307 
F, 0.8986 | 0.9097 0.9193 | 0, 


Moo = 3, Bx = 35°, & = 5° 


% 
é _—_—_—<—<—_>_ $$ $$$ ——_—— -- — ay a TSAR GRE RALES ee 7 
ooo’ | 11°15’ | 22°30" | 33°45’ | 45°00" | seis’ | 67°30" | 78°45" | 90°00" 
0. 00 1.0589 1. 0600 1. 0633 1. 0687 1. 0761 1.0851 1.0956 1. 1070 1.1190 
0. 7414 0.7 22 0. 7445 0. 7483 0. 7535 0. 7598 0. 7671 0.7751 ©. 7835 
©. 0000 0. 0248 0. 0488 0.0711 0. 0910 0. 1077 0. 1205 0. 128 0. 1324 
2. ote 2.0579 | 2.0375 2. 0048 1.9614 1. 9097 1, 8523 1.791 1. 7310 
3- 33 3- 3308 3: 3072 3- 2691 3. 2184 3- 1576 3. 0895 3- 0171 2.9436 
0. 05 1. 0681 1. 0698 1.0748 1. 0830 1.0941 1. 1078 1, 1238 1.1415 1. 1603 
0. 7284 0. 7296 0. 7332 0. 7391 0. 7470 0. 7569 0. 7683 0. 7810 ©. 7944 
0. 0000 0. 0264 0.0519 0. 0756 0. 0967 0. 1144 0. 1280 0. 1369 °. 
2. 0641 2. 0572 2. 0369 2. 0043 1.9611 1. 9096 1. 8523 1.7919 1 
3: 3379 3- 3314 3- 3123 3.2817 3- 2412 3.1929 3- 1393 3- 0833 3 
0. 10 1.0771 1.0789 1. 0840 1. 0923 1. 1036 1.1175 1. 1337 1.1514 1 
0. 7159 0. 7172 0. 720! 9. 7270 0. 7354 0. 7456 0. 7574 0. 7704 ° 
0. 0000 0. 0274 0. 053 0. 0784 0. 1003 0. 1187 0. 1329 0. 1423 °. 
2. 0618 2.0549 2..0348 2. 0023 1.9594 1.9081 1, 8510 1.7908 1 
3- 3353 3- 3290 3- 3106 3- 2809 3- 2416 3- 1946 3.1424 3- 0873 3 
0.15 1. 0860 1. 0877 1.0929 1. 1013 1. 1126 1. 1266 1, 1428 1. 1605 1 
0. 7039 0. 7052 0. 7091 0. 7154 0. 7240 0. 7345 0. 7466 ©. 7599 °. 
0. 0000 0. 0281 0. 0552 0. 0804 0. 1029 0. 1218 0. 1364 0.1461 °. 
2. 0582 2. 0514 2. 0313 1. 9991 1. 9564 1.9054 1. 8486 1. 7886 1 
3- 3311 3- 3250 3. 3070 3.2761 3: 2397 3- 1937 3. 1423 3- 0881 3 
2. 20 1. 0947 1. 0964 1.1016 1.1100 1.1213 1. 1353 1.1514 1. 1691 1 
0. 6924 0. 6938 0. 6978 0. 7042 0. 7130 0. 7238 0. 7361 0. 7497 °. 
0. 0000 0. 0286 0. 0563 0. 9820 0. 1049 0. 1242 0. 1391 ©. 1490 °. 
2. 0533 2. 0466 2. 0267 1.9947 1. 9523 1.9016 1, 8451 1. 7853 1 
3-3255 | 3-3195 | 3.3020 | 3.2737 | 3.2360 | 3.1908 | 3.1402 3- 0866 3 
Oo. 2. 1, 1032 1, 1049 1,1101 1.1185 1.1298 1. 1437 1, 1598 1.1 1 
2 oO. 684 0. 6828 0. 6868 0. 6935 0. 7024 3. mes oO. ao 3. 7308 ° 
0, 0000 0, 0291 0, 0572 0. 0834 0. 1067 0. 1262 0. 1414 0. 1514 fo) 
2, 0474 2, 0407 2,0210 eee 1.9472 1. 8968 1, 8406 1.7811 1 
3. 3186 3. 3128 3. 2956 3. 267 3. 2309 3. 1864 3. 1365 3- 0834 3 
0. 30 1, 1116 1, 1133 1, 1184 1, 1268 1, 1381 1, 1519 1. 1679 1.1854 1 
0. 6707 0, 6722 0, 6763 0. 6831 0, 6922 0. 7034 0, 7162 0. 7302 oO. 
0, 0000 0, 0295 0, 0580 0. 0845 0, 1081 0, 1280 0. 1433 0. 1534 °. 
2, 0405 2, 0338 2, 0143 1, 9828 1.9410 1, 8910 1, 8352 1.7761 1 
3. 3106 3. 3049 3. 2880 3. 2608 3. 2244 3. 1806 3.1314 3.0788 3 
°. 1, 119 1.1216 1,126 1.1350 1. 1462 1, 1600 1.1758 1.1932 1 
2 °. 6608 0, 6619 ° 6665 0 6731 0 6824 0, 6937 oO. 7088 ° we ° 
© 0000 0, 0299 0, 0587 © 0855 0. 1094 0, 1294 0. 1449 0.1551 ° 
2. 0326 2, 0260 2, 0067 1. 9655 1.9341 1. 8844 1, 8290 1.7702 1 
3.3014 | 3.2958 | 3.2793 | 3.2526 3.2168 | 3.1737 | 3.1250 3.0729 3 
o 40 1, 1280 1, 1297 1, 1348 1, 1430 1, 1542 1, 1678 1, 1836 1. 2008 1 
0. 6506 0, 6520 0, 6563 0. 6634 0. 6728 0. 6844 0, 6976 0. 7120 °. 
0, 0020 0, 0302 0, 0593 0, 0864 0. 1105 0. 1307 ©. 1463 ©. 1566 °. 
2, 0239 2,017. 1, 9982 1. 9673 1, 9263 1, 8771 1, 8220 1.7636 1, 
3.2913 | 3.285 3.2696 | 3.2433 | 3.2082 | 3.1657 | 3.1176 3. 0660 3. 0130 
oO. 1, 1360 1, 1377 1, 1428 1,.1509 1, 1620 1.1756 1, 1912 1. 208 1. 226 
45 0. 6409 0, 6424 0, 6468 0. 6540 0. 6636 ° 63 0, 6887 °. Ba °, 7188 
0, 0000 0, 0305 0, 0599 0, 0872 0. 1115 0, 1319 0. 1475 9. 1579 0, 1623 
2, 0144 2, 0079 1, 9890 1. 9584 1.9177 1, 8690 1, 8143 1. 7563 1, 6974 
3. 2803 | 3.2749 | 3.2589 | 3.2331 | 3.1986 | 3.1566 3. 1091 3- 0580 3. 0053 
@ 50 1. 1440 1.145 1. 1507 1. 1588 1.1697 1. 1832 1. 1987 1,21 1.2 
: 0. 6316 0. eye ° 6376 Oo. a 8 0. 6546 0. 6665 0. 6801 °. gare °. Fe 
0. 0000 0. 0307 0. 0604 0. 0879 0. 1124 0. 1329 0. 1486 0. 1590 0. 1634 
2. 0041 1. 9978 1.9790 1. 9487 1. 9085 1. 8602 1. 8060 1, 7484 1. 6899 
3- 2683 3.2631 | 3.2474 3. 2221 3- 1880 3. 1467 3- 0997 3.0491 | 2. 9967 
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nr 


0°00" | 11°15’ | "29°30/ 0” | 33°45" | 45°00’ vf 56°15’ | 67°30’ 78°45’ | 90°00’ 
= a i 
0.55 1.1519 1.15 1.1585 1. 1665 1.4 1. 1908 1, 2061 1, 2239 1, 2406 
0. 6225 Oo. ae °. 6236 0. 6360 °. an 0. 657: 0. 6717 0. 6867 0. 7022 
0. 9000 0. 0310 0. 0603 oO. o886 0. 1132 O. 1338 0. 1496 0. 1609 °. 1643 
1.9932 1. 9869 1.9683 | 13-9384 1. 8986 1. 8507 1.7971 1.7399 1, 6817 
3.2556 3. 2504 3. 2350 | 3. 2101 3. 1766 3. 1359 3. 0895 3. 0393 2. 9873 
0. 60 1. 1597 1, 1613 1. 1662 1. 1742 1.1850 1. 1982 1. 2135 1. 2301 ; oa. 2477 
0. 6137 0. 6153 0. 6199 oO. 6273 °. Bon 0. 6496 0. 6636 0. 6787 0. 69.44 
0, Ovo 0, 0312 o 0613 o O892 tho O. 1347 oO. 1505 o boos O, 1652 
1.9816 | 1.9754 1. 9570 1.9275 1. 8881 1. 8407 1. 7875 1. 7308 1. 6730 
3. 2420 3. 2370 3.2219 3. 1974 3. 1644 | 3. 1243 3. 0785 3. 0287 2.9771 
0. 65 1. 1674 1, 1691 Lt 1. 1818 1. 192 1. 2056 1. 2207 1. 237 1. 2546 
0. 6051 0. 6067 O. has 0. 6189 | 0. on | 0. 6415 0. 6556 }. 6705 0. 6868 
i 0. 0000 0. 0314 0. 0617 0. 0897 O. 1446 ©. 1354 0. 1513 0. 1616 °. 1659 
1.9694 1. 9632 1.9452 1.9159 1. 8749 1, 8301 1.7774 1.7212 1. 6638 
3. 2277 3. 2227 3. 2080 3. 1839 3.1515 3.1119 3. 0666 3. 0174 2. 9681 
0. 70 1.1752 1. 1768 1. 1816 1. 1894 1. 2000 1. 2130 1. 2279 1. 2443 1. 2616 
0. 5967 0. 5983 ©. 6030 0. 6107 0. 6210 0. 6335 0. 6478 0. 6633 0. 6794 
0. 0000 0. 0316 0. 0620 0. 0903 O. 1153 0. 1364 0. 1520 0. 1623 0. 1666 
1.9565 1.9505 1. 9326 1. 9037 1, 8652 1. 318: 1. 7667 1.7110 1. 6541 
3. 2127 3. 2078 3- 1933 3. 1697 3. 1378 3. 0988 3. 0540 3. 0053 2.9544 
0.75 1. 182 1. 1845 1. 1892 1.196 1. 20 1. 2203 1.2351 1. 2513 1, 2684 
0. 58384 0. $900 °. sas °. 6528 °. Be 0. 6257 0. 6402 0. 6559 0, 6721 
0. 0000 0. 0317 0. 0624 0. 0907 0. 1158 0. 1368 0. 1527 0. 1630 0, 1671 
1.9431 1.9371 1.9195 1.8910 | 1.8530 | 1-8072 1.7555 1, 7004 1. 6439 
3. 1970 3. 1922 3. 1779 3. 1548 3- 1233 3. 0849 3. 0407 2. 9925 2.9419 
0. 80 1. 1996 1, 2921 1, 1968 1. 2045 1. 2148 1. 2276 1.2422 1, 2583 1. 2753 
0. 5893 0. 5819 0. 5868 0. 5947 0. 6052 oO. 6181 0. 6327 0. 6485 0. 6649 
0. 0090 0, 0319 0, 0627 0. 0912 0. 1164 0. 1373 0. 1533 0. 1635 0. 1677 
1,9291 1.9232 | 1.9058 | 3.8777 | 1.8402 | 1.7949 1.7438 1, 6892 1, 6332 
3.1805 | 3.1758 | 3.1618 | 3.1390 | 3.1082 | 3.0703 3. 0267 2. 9790 2. 9288 
0. 85 1, 1983 1, 1998 1, 2045 1. 2120 1.222 1. 2348 1. 2494 1, 2653 1, 2821 
9. $723 0. 5740 0.5789 | 0. 5869 a, eae 0. 6106 °. bA54 ©. 6413 oo 6579 
o. 0000 0. 0321 0. 0630 0. 0916 9, 1169 0. 1379 0. 153 0, 1641 o. 1681 
1.9146 1. 9087 1. 8916 1. 8639 1, 8268 1, 73214 1. 7316 1, 6775 1, 6220 
3. 1633 3. 1587 3. 1450 3. 1227 3. 0923 3. 9550 3. 0120 2. 9647 2.9149 
0. 90 1, 2060 1, 2075 1.2121 1. 2196 1,22 1.2424 1. 2565 1. 2723 1. 2890 
0. 5645 oO. 5661 0. 5712 0. 5792 oO. a 0. 6032 o. 6181 0. 6342 0. 6509 
0, 0000 0. 0322 0. 0632 0. 0920 0. 1173 0. ae 0. 1543 0. 1645 0. 1685 
1.8994 | 1.8937 | 1.8768 | 1.8495 | 1.8129 | 1,768 1. 7189 1. 6653 1. 6103 
3.1454 3. 1409 3. 1275 3. 1056 3. 0758 3/9390 2. 9966 2.9498 2. 9004 
0.95 1. 2137 1, 2152 1. 2197 1. 2271 1.2371 1. 2495 1. 2637 1. 2793 1. 2959 
; 0. 5567 0. 5584 0, 5634 0. 5716 oO. 5856 0. 5959 0. 6110 0, 6272 0. 6440 
9, 0000 0. 0323 0, 0635 0. 0923 0. 1178 0. 1389 0. 1548 0. 1650 oO. ee) 
1. 8837 1. 8781 1. 8614 1. 8345 1.7985 1.7549 1. 7056 1, 6526 1 598 
3.1268 | 3.1224 | 3. 1093 3.0877 | 3.0585 3. 0223 2. 9804 2. 9341 2.8 
1,00 1.2215 1. 2230 1, 2275 1. 2347 1.2 46 1. 2568 1, 2709 1. 2864 1. 3028 
0. $490 0. $507 0. 5558 0. 5641 °. ere 0. 5886 0. 6039 0, 6203 o. 6372 
9. 0000 0, 0325 0. 0638 ©. 0927 Oo. 1182 0. 1393 0. 1552 0. 1654 0. 1692 
1, 8674 1, 8619 1. 8455 1. 8190 1. 7835 1.7405 1. 6918 1. 6394 1. 5853 
3. 1075 3. 1031 3. 0903 3. 0692 3. 0404 3. 0048 2. 9635 2.9177 2. 8691 
F, 1, 0206 1.0207 1.0211 41.0217 1.0225 1, 0233 1.0242 1.0251 1.0258 


a 
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ne 


0. 00 1, 1312 1, 1430 1, 153 1. 
°, woo °, Bees °, 8280 °. 
©, 1308 ©, 1231 oO, 1122 o. 
1, 6723 1, 6180 1, 5698 1. 
2, 8720 2, S050 2.7451 2. 
0. 05 1.1795 1, 1980 1, 2166 1, 
0, So82 0.8218 | 0. $346 o. 
©, 1391 0, 1321 0, 1198 °. 
1, 6725 1, 6181 1, 5698 1, 
2.9744 2, 9263 2, 8848 2. 
0.10 1,18 1. 2082 1, 225) 1. 
oO. 7982 0, 8118 om aa °. 
0. 1450 0. 137 0, 1253 oO. 
1, ele 1, ret 1, 5687 1. 
2. 9794 2. 9309 2. 8885 2, 
0. 15 1, 198 1, 216 1, 234 1. 
°. 7881 ‘ 0. soi 0. 8348 °. 
0, 1490 0, 1418 0, 1289 °. 
1, 6695 1, 6151 1, 5666 1, 
2. 9807 2. 9319 2. 8888 2. 
0. 20 1, 2067 1,2251 1, 2423 1. 
©, 7783 0. 7922 0, 8052 °. 
0. 1520 0, 1447 ©, 1316 0. 
1, 6666 1, 6121 1, 5636 1, 
2. 9796 2. 9306 2, 8870 2, 
0. 25 1.2147 1, 232 1, 2499 1, 
0. 7687 0. 782 ©. 7960 oO. 
0.1545 0. 1470 ©, 1336 om 
1, 6627 1, 6084 1, 392° 1, 
2. 9769 2.9277 2, 8836 2, 
©. 30 1, 2224 1, 2405 1, 2573 1, 
0.7595 | 9.7738 | 0.7870 | 0. 
0. 1564 ©. 1488 0. 1353 0. 
1. 6581 1, 6038 1, 3352 1 
2.9727 2. 9233 2, 8789 2, 
0. 35 1, 2299 1, 2478 1, 2645 1, 
0. 7507 0. 7651 9. 7784 °. 
©. 1581 ©. 1504 0, 1366 °, 
1, 6527 1, 5985 1, 5500 1, 
2. 9672 2.9178 2, 8731 2, 
0. 40 1, 2372 1, 2550 1, 2716 1, 
0. 7421 0. 7566 0.7701 °. 
0.1595 0. 1516 0, 1377 oO, 
1, 6466 1. 5926 1, ai? 1, 
2.9607 2.9112 2, 8663 2, 
0. 45 1.2444 1, 2621 1, 2785 1, 
9. 7337 ©. 7484 0, 7620 oO 
0, 1606 ©, 1527 0, 1386 °, 
1, 6400 1, 5861 1, 5377 1, 
2.9532 | 2.9036 | 2.8585 | 2. 
0. 50 1.2515 1. 2690 1. 2853 1. 
0. 7257 0. 7405 0. 7542 °. 
o. 1616 ©. 1536 0. 1394 °. 
1. 6327 1. $790 1. gece 1. 
2. 9448 2. 8952 2. 8500 2. 


Moo = 2, Bu = 35°, @ = 5° 
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101°15" | 12°30’ | 123°45' | | 135°00" | 146°15' | 157°30' | 168%45" | 186 168°45" | 


-180°00" | 180°00" 


1.1716 1.1775 1, 1812 1, 2574 
0, 8204 0, 8245 0, 8271 0, 8804 
0, 0754 0, 0520 0, 0266 0, 0000 
1, 4966 1, 4731 1, 4589 1, 4536 
2. 6530 2, 6232 2, 6051 2. 7934 
L24oh 1, 2567 1, 2631 1, 2653 
+ 0.8558 0. $631 0.8677 | O. Seg? 
0. 0811 0. 0561 0.0287 1 0,cc00 
1. 4963 1, 4726 1. 4584 1, 4536 
2. 8249 2. 8068 2. 7962 2. 7926 
1. 2548 1. 2647 1. 2708 1, 2730 
°. até o, 8528 0, 8572 0, 8586 
0, 0851 0. 0589 0, 0302 0, 0000 
1. 4949 1.4711 1. 4568 1.4519 
2, 8256 2. 8060 2. 7943 2. 7904 
1, 262 1, 2723 1. 2783 1, 2803 
0. 83 ee o. 8428 0, 8472 0, 8487 
0. 0876 0, 0607 0, 0311 0, 0000 
1.4925 | 1.4687 | 1.4543 1, 4494 
2. 8239 2. 8034 2.7910 2, 7868 
1, 2702 1. 2796 1, 2855 1, 2875 
0, 8262 | 0. 8333 0. 8377 0, 8392 
0. 0895 0, 0620 0. 0318 0, 0000 
1. 4893 1. 4654 1. 4509 1. 4460 
2, 8207 2. 7994 2, 7866 2, 7822 
1.27 1, 2868 1, 2925 1. 294 
oO. rey 0. 8243 0. 8287 °. ao 
©, 0909 0.0629 0. 0323 0. 0000 
1.4854 1.4614 1. 4468 1.4419 
2. 8161 2. 7942 2. 7810 2.7765 
1, 28 1. 2937 1. 299. 1. 301 
0, 80 2 0. 8155 °. $00 oO. fais ; 
0, 091 0. 0637 ©. 0326 ©. 0000 
1, 480 1. 4566 1. 4420 1. 4371 
2. 8104 2. 7881 2. 7746 2. 7699 
1,291 1, 3005 1. 3061 1. 3081 
°. oe 0, 8072 0. 8116 °. ai 
0, 092 0. 0643 0. 0329 0. 0000 
1.4755 1.4513 1. 4366 1. 4317 
2. 8037 2, 7810 2. 7672 2. 7625 
1, 2982 1. 3072 1. 3128 1. 3147 
0. 7918 0. 7991 0. 8036 0. 8051 
0, 0935 0. 0647 0. 0331 0. 0000 
1. 4696 1.4454 2. 4307 1. 4257 
2.7962 2.7731 2.7591 2- 7543 
1. 3049 1.3138 1. 3193 1. 3212 
0. 7839 0. 7912 9. 7958 °- 7973 
0. 0940 0. 0651 0. 0333 0. 0000 
1, 4632 1, 4389 1. 4242 1. 4192 
2. 7878 2. 7644 2. 7502 2. 7453 
1. 3115 1. 3203 1. 3258 1- 3277 
0. 7762 0. 7837 0. 7882 0. 7897 
0. 0945 0. 0654 0. 0335 0. 0000 
1. 4562 1. 4319 1.4172 1. 4122 
2. 7786 2.7550 2.7405 2- 7356 


1. 18 
0. 82 


25 
80 


0. OOOO 


1. 45 
2. 59 
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Meo = 3, Px = 35°, a 


12°30" | 123°as’ 


157°30' | 16845° | 180°00" | 
1135700" | 146°15 3 ca oe, cee 
> i | ate. i 2 1 3341 
. 101° 5’ | ‘ 14,3268 te al 07382 
i 20 | 1:3062 | e658 | 067763 | 9. o36 oes 
: s | s27s9 {1.2920 React anlar eerie 9.0656 | 0,03 7 1) 4047 
1, 2585 ' sol? 3} 0.7466 0, 1199 0, ote 1. 4245 1, 409 2.7252 
9. 55 0, 7178 | 2 oe ; 9.1400 mers mee 27449 2, 7302 ; 
0, 1625 * | 1, 5232 2, $010 2.7 ° 1, 3404 
6248 1.5714 f 2, 8406 1, 3386 7 a 
29355 | 2.8860 | : OES dee | ceeaee: | op oe Boone 
| 2836 ache am ee 7515 | 0. 7616 0.0658 | 0, 0332 1, 3967 
we le eae ae) ame eee ae bane (oe 
Q,7102 | 9, 0, "47: ae ae 41 . 
332 | 0.1550 Miser earie. coded tea! _ 
1016s | Pees 8305 | 21907 | | se a 
Sian ee 1.3193 | 1.3309 a #226 2. 7067 ©, 0000 
2893 1, 3052 | o. are + 0.7545 a 0659 0, 0337 1.3884 
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16 0.1555 “ 5068 1, 465 2. 7469 : 
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2.9147 | 2, 8652 peer | caged Seat He ee seis 
2960 | 1.3118 Bee liege 0.0660 | ©. oa3e 4.3795 
°. 1, 2790 y epi 9.7249 ‘ 1209 ©, 0955 1 3994 1,354 2, 6993 
P| 0.6954 0.1560 | ©. i978 | 114568 | 1 oree, | wa. ibe | mS? 
6 ¢ 7 7 y 2 7 © 
ep | igs | Lg | ca | ve 3) L357 | Lasoe 
2.9032 | 2,853 er 1, 3437 : oon °, 7538 0 0000 
‘ 026 1 3183 Pi ee 0. 7408 0. 0661 oO, 033 1 3703 
° 1, 2857 1.3 8 fe) 7180 eo 0, 0956 1 Ol 1. 3753 2 6774 
SOS es Gate er ae meee ie ewe a ao7h | va eee 
0, 1650 . 1, 4884 : 2,722 
Peso! atest eage Woe Bt cee eee 
2. 8910 | seal 86 13500 . 7417 Or7aes 0, 0000 
| 4.3092 | 3.3048 Bee! moar Pes erog3e i 608 
80 1.2925 ae 6 Oud he -1213 ODOT 1, 3804 1. 365 2, 6639 
g. 0. 6312 0. 6969 0. 1419 Oats 1, 4047 “ég 2. 6691 : 
0. 1654 0. 1567 1.4786 ae 2, 7093 chat 1, 3721 
Lasreony ae TOI | ede 650 | 1.3702 0. 7415 
saouants desta | 1.3451 | 163565 a7 | 5338 | 01.6000 
1.3158 1. 3313 0.7171 0. 7275 0. 0662 0. 033 1, 3505 
85 fed ee | 0.7045 1214 | 0.0958 | © 3703 | 1.3555 2! 6497 
ae 0. 6743 0209 0.1421 g 1. 3946 b96 2. 6550 
0. 1658 9.1570 1. 4682 | i aon. 2.6955 pe 1.3785 
P5072. 1 A 5153 Be IS95 5 a7 209 1.3714 | 4.3767 0. 7349 
2. 8644 aiehag 1.3516 1, 3629 ° ty . 7334 ©, 0000 
wae | cocegnei| wotsres. ltmrasas 0, 0662 | 9.033 1.339 
9.90 cere toe 6835 reeked es sos al ese a 35397 {| 31-3449 2. 634 
: 0. 6675 2 0. 1422 6 1, 3840 ie 2. 6401 
166; 0. 1573 1.4575 1 ut 2 2, 6809 2.6557 1. 3849 
Sy ones eae geet el eats a ee ek ee 
2. 8501 2. 8011 ayes 1. 3694 = ai °. Be ©. 0000 
1. 3291 1. 3445 0.7040 | 0.7144 0, 0662 ° ee 1, 3288 
0.95 1 Reo 5 6767 oO. ee 0. 1216 . ree 1. 3486 BG 2, 6192 
oO. ‘ °. 6403 
. 166, 0.1575 "4462 1. 4057 2.6657 | 2. 
1 544g ge ae ae 2. 6995 ‘ 1. 3897 - aa 
2.8351 | 2. 7862 sae Bore |. gener c000 | 
1 | 1.3647 ico eae UA a 0338 . 
1.3358 | 1.35 0.6975 | 0.7 0. 0662 sae 
1.00 ak Her 0. 6848 0.1216 | 0 ie oe 3372 ; 83 2. 6029 
3. ha 9. 1576 0. 1425 1. 3941 1 2 : 2. 6241 
at a 1. 480 nee 2 6837 2. 649 ; oas8 1 0256 
cet | athe} | 2G ea ieee Meee 
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1 
0. 00 9, 9397 0. 9420 9.9487 0. 9598 ! 0. 9748 ©. 9935 1,0152 1. 0393 1, 0650 
0, 6580 0. 6596 0, 6643 0,6720 ! 0, 6826 0. 6957 0, 7109 0. 7278 0. 7458 
0, 0000 0. 0493 0, 0972 0, 1422 0. 1839 0. 2181 ©, 2463 o. 2662 0. 2766 
2, 3862 2. 3706 2.3247 2.2516 2.1564 2.0441 1,9221 179% 1.6742 
3. 5661 3. 5494 3 55001 3.4212 3. 3169 3. 1928 3.9555 2.911 2.7686 
0. 05 0, 9498 0.952 0.9619 0.9768 0.99714 1. 9223 1,.0519 1. 0851 1.1210 
0, 6438 | 0.6460 | 0.6525 | 0.6633 | 0.6789 | 0.6962 0, 7176 0. 7415 0.7673 
©, 0000 0, 0514 | 01012 0.1478 0, 1899 0, 2258 0, 2543 0. 2741 0.2841 
2, 3853 2.3698 | 2.3243 2.2519 | 2.1574 2. 9458 1.9245 1. 7996 1.6773 
3.5651 | 3.5505 | 3.5076 | 3.4390 | 3.3485 | 3.2413 | 3.1235 3- 0016 2, 8823 
| 

©. 10 ©, 9596 0. 962 ©, 9722 0, 9876 1, 0086 1. 9346 1, 0651 1.0990 1. 1356 
©. ee oO. by oO, 2395 eee 0, 6667 ° oo 0, 7086 0. 7337 ° Fee 
0, 0000 0, 0528 ©, 1039 0.1518 0.1956 0. 2319 0, 2613 o. 2818 0, 2924 
2, 3826 | 2. 3673 2, 322 2.2505 | 2.1566 | 2.9462 1,9256 1. 8013 1, 6793 
3.5622 | 3.5483 | 3.5073 | 3.4416 | 3.3549 | 3.2521 3. 1387 3- 0210 2.9052 
0. 15 0.9693 | 0.9725 0, 9821 9.9977 1.019 1. 0455 1, 0762 1.1105 1.1471 
c.6i71 | 06196 | 0.6769 | 0.6390 | 0.6553 ©. 6755 0, 6990 0. 7249 0, 7526 
0, 0000 | 0, 0539 ©, 1061 0, 1550 0, 199} 0. 2368 0, 2668 o. 2878 0, 2988 
2, 3783 | 2.3632 | 2.3187 | 2.2477 | 2.1547 | 2.0452 1,9255 1. 8018 1, 6802 
3.9576 | 3.5442 | 3.5043 | 3.4415 | 3.3578 | 3.2582 3.1481 3+ 0334 2.9198 

0. 20 0, 9788 0, 9821 0.9917 1.0075 1, 028 1. 0555 1, 0863 1. 1206 1.1 
3. 2a oO. e071 0.6148 © 6273 | 0, 6443 0. 6651 0, 6893 0. 7159 ° 7d 
0, 0000 0, 0548 0, 1080 0, 1578 | 0, 2025 ©, 2409 0, 2713 0. 2927 ©, 3040 
2.3726 | 2.3577 | 2.3137 | 2.2435 | 2.1515 | 2.0430 1, 9243 1. 8013 1, 6802 
3.5515 | 3.5386 | 3.5005 | 3.4392 | 3.3581 3.2614 3. 1941 3- 0417 2.9298 
0. 25 0. 9882 0. 9914 1.0011 1.0169 1, 0384 1. 0649 1.0958 1. 1300 1. 1665 
2.5925 0. 5952 0. 6031 | 0. 6160 0, 6335 0.6550 0. 6797 0. 7070 0. 7357 
0. O90 0. 0557 0, 1096 0. 1601 0, 2056 0. 2444 0. 2753 0. 2909 0. 3083 
2. 3656 2. 3508 2. 3074 2. 2381 2,1471 2. 0398 1, 9220 1.7999 1, 6793 
3- 5441 3.5345 3. 4946 3.4353 | 3.3565 3. 2623 3. 1575 3. 0472 2. 9367 
0. 30 0. 9973 1. 0006 1, 0102 1, 9260 | 1, 0475 1, 0740 1, 1047 1, 1388 1.1751 
0. 5809 0. §837 0. 5918 | ©. 6051 0, 6231 0. 6451 0, 6704 0. 6982 0. 7274 
0. 9000 0. 0565 0. 1111 0. 1623 0, 2083 0. 2476 0, 2787 0, 3005 ©. 3119 
2.3574 2. 3429 2. 3000 2.2316 2.1417 2. 0355 1, 9188 1, 7976 1. 6776 
3- 5353 3- 5232 3. 4874 3. 4298 3. 3532 3. 2614 3. 1589 3. 0505 2. 9413 
0. 35 1, 0064 1. 0096 1, 0192 | 1, 0349 1, 0563 1, 0827 1, 1133 1, 1472 1, 1833 
0. 5698 0. 5726 0.5809 | 0.5946 0, 6130 0. 6355 0, 6614 0, 6896 0. 7193 
0. 0000 0. 0572 0.1125 | 0.1643 O, 2107 0, 2504 0, 2817 0. 3037 0. 3150 
2. 3482 | 2. 3338 2. 2916 2.2241 2, 1353 2, 0303 1.9147 1.7944 1, 6752 
3 5254 | 3.5136 | 3.4789 | 3.4230 | 3.3485 | 3.2589 3. 1585 3.0519 2. 9439 
©. 40 1. 0153 1.0185 1, 0281 1. 0437 1, 0649 1, 0912 1, 1216 1.1553 1.1910 
| 0. 5590 0. 5618" ©, 5704 0. 5844 | ©, 6032 0, 6262 0, 6525 0, 6813 0.7114 
0. 0000 0. 0578 0. 1138 0.1660 ; 0, 2130 0. 2529 0, 2845 0, 3064 0, 3177 
2. 3379 2. 3238 2, 2822 2.2156 2.1280 2. 0242 1, 9098 1, 7906 1, 6720 
3-5144 | 3.5030 | 3.4693 } 3.4150 | 3.3425 | 3.2551 3. 1567 3. 0518 2.9448 


0. 45 

0.50 
2. 3147 : : . : 
3.4894 | 3.4787 | 3.4471 | 3.3958 | 3.3271 | 3.2437 | 3.1492 3. 0475 2.9427 


Meo = 3, 8x = 35°, a = 10° 


0°00’ | wel cent 33°45’ | 45°00’ | 56°15’ | 67°30’ | 78°45’ | 90°00’ 


0. 55 | 1.0414 1.0446 1,0539 1, 0691 1. 0898 1.1154 1.1450 1.177 1.2127 
0. 5285 0. 5316 0. 5407 0. 5556 0.5755 0. 5998 0. 6276 0. 6577 0. 6889 
9. 0000 0.0595 0.1171 0. 1707 0, 2187 0. 2594 0. 2913 O. 3131 oO. 3239 
2, 3019 2. 2884 2, 2487 2.1851 2. 1012 2, 0013 1, 8908 1.7748 1. 6588 
3.4756 | 3.4652 | 3.4345 | 3.3847 | 3.3178 | 3.2364 3. 1438 3. 0436 2.9399 
0. 60 1. 0509 1, 0531 1, 0623 1.0774 1. 0978 1,1231 1.1525 1.1850 1,2196 
0. 5189 0. 5221 ©. 5314 0. 5465 0. 5668 0, 5915 0. 6197 0. 6502 0. 6819 
0. 0090 0. 0600 0, 1180 0.1721 0. 2204 0. 2613 0, 2932 0. 3150 0. 3256 
2, 2883 2.2750 2.2360 2.1735 2, 0908 1.9923 1, 8831 1. 7084 1, 6532 
3. 4609 3.4508 3.4211 3.3728 3- 3076 3. 2282 3- 1374 3. 0387 2. 9360 
0. 65 1. 0585 1.0615 1,.0706 1.0855 1.1058 1, 1308 1. 1598 1, 1920 1.2263 
0. 5096 0. 5128 0, 5223 0. 5376 0. 5583 0, §835 o. 6121 0. 6430 0. 6750 
0. 0000 0, 0605 0.1190 6. 1734 0, 2220 0, 2630 0. 2950 ©. 3166 0. 3270 
2. 2740 2, 2609 2, 2226 2.1611 2.0797 1, 9827 1.8749 1.7614 1, 6472 
3. 4454 3.4357 3. 4069 3. 3599 3. 2966 3. 2190 3. 1301 3- 0329 2.9312 
0. 70 1, 0669 1, 0699 1, 0789 1, 0936 1.1136 1, 1383 1. 1670 1. 1989 1.2328 
0, 5005 0. 5037 0, §134 0. 5290 °. a5oe 0. 5756 0. 6046 0. 6359 0. 6683 
0, 0009 0. 0610 0, 1199 0. 1747 0. 2235 0, 2646 0, 2966 0, 3182 0. 3283 
2. 2599 2, 2462 2, 2086 2.1481 2. 0681 1.9725 1, 8661 1.7539 1.6407 
3.4292 | 3.4198 | 3.3918 | 3.3463 | 3.2847 | 3.2090 3. 1218 3. 0262 2.9255 
0.75 1, 0753 1, 0783 1.0872 + 1, 1017 1.1214 1.1458 1.1742 1, 2057 1. 2393 
0. 4915 0. 4949 O, 5047 0. 5206 0.5419 | 0.5679 0. 5973 0. 6290 o. 6618 
0, 0000 0. 0614 0, 1207 0.1759 0. 2249 | 0, 2662 0. 2y81 0. 3196 0. 3295 
2. 2433 2. 2308 2.1938 2.1345 2.0558 1.9617 1, 8568 1.7459 1. 6337 
3. 4122 3. 4031 3. 3760 3.3319 3.2720 3. 1982 3. 1128 3. 0186 2.9190 
0. 80 1, 0837 1. 0866 1.0)54 1. 1097 1.1291 1, 1532 1. 1812 1.2123 1.2456 
0. 4828 0. 4852 ©. 4961 2. 512 0. 5340 0. 5603 0. 5902 0. 6223 0. 6554 
0. 0000 0. 0618 0, 1225 0. 1770 0, 2263 0. 2676 0. 2996 0. 3209 0. 3306 
2.2270 2.2147 2.1785 2. 1203 | 2.0429 1.9504 1. 8469 1. 7373 1. 6262 
3.3944 3. 3856 3. 3595 3. 3167 3.2585 3. 1865 3. 1029 3.0103 2.9117 
0. 85 1.0921 1. 0950 1, 1036 1, 1176 1. 1368 1, 1606 1. 1882 1, 2190 1.2519 
0. 4742 0. 4776 0. 4878 0. 5042 0. 5262 0. 529 0. 5831 0. 6157 0. 6492 
0. 0000 0. 0622 0, 1223 0. 1781 0. 2276 0. 2690 0. 3009 0, 3221 O. 3316 
2.2101 2.1980 2.1625 2. 1054 2.0295 1.9385 1. 8366 1.7283; 1.6183 
3- 3760 3. 3675 3. 3422 3. 3008 3. 2443 3.1741 3. 0923 3.9011 | 2 9037 
0.90 1, 1005 1. 1033 1.1118 1.1256 1.1445 1.1679 1. 1952 1, 2256 1.2582 
0.4658 | 0.4692 | 0.4795 | 0.4962 | 0 5185 | 0.5456 0.5763 0, 6092 0. 6430 
0. 0000 0. 0626 0. 1231 0.1791 0. 2288 0, 2704 O. 3022 ©, 3232 0. 3325 
2.1925 2, 1807 2. 1460 2. 0900 2.0155 1.9260 1.8257 1, 7188 1. 6100 
3. 3568 3. 3486 3. 3242 3.2841 3. 2293 3. 1609 3. 0809 2.9912 2. 8949 
0-95 1. 1089 1, 1117 1, 1200 1. 1336 1. 1522 1.1752 1. 2021 1, 2321 1. 2644 
0. 4574 0. 4610 ©, 4714 0. 4883 0. 5110 0. $385 0. 5695 0, 6028 0. 6370 
0. 0009 0. 0630 ©. 1238 0, 1801 0. 2300 0, 2716 0. 3034 0. 3243 0. 3333 
2.1743 2. 1628 2. 1288 2. 0739 2. 0009 1.9130 1. 8143 1, 7089 1, 6012 
3- 3369 3. 3290 3. 3054 3. 2667 3.2135 3. 1470 3. 0687 2. 9806 2. 8854 
1.06 1.1173 1, 1200 1, 1282 1. 1416 1.1598 1, 1825 1. 2090 1. 2387 1.2706 
9. 4492 0. 4528 ©. 4634 0, 4806 0. 5036 0. 5314 0. 5628 0. 5965 0. 6311 
0, 0000 oO. 0634 0, 1245 o, 1812 0. 2312 0. 2728 0. 3046 O, 3253 0. 3340 
2.1555 2 ie 2.1109 2.0573 1.9857 1. 8995 1. 8023 1. 6984 1.5920 
3. 3162 3. 3086 3. 2859 3.2485 3. 1970 3. 1323 3.0558 2. 9692 2.8751 
F, 1. 0337 1.0341 1.0353 1.0372 1.0397 1.0427 1, 0458 1, 0489 1.0515 
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co == 3, Sx = 35°, & = 10° 


RrOOr MEOOr NEOOr NOOO NrOOrF NrooO= NHOOH NH=ODOK~ NOOO 


Ree tOnO 


Sie Orne 


0 
168°45" | 

1637 1. 1816 1. 1947 1.2026 
8149 0. 8274 0. 8365 0. 8421 
2055 0. 1611 0. 1101 0. 0561 
3019 1. 2494 1.2131 1.1921 
3134 2. 2463 2.1995 2. 1722 
2692 1.2998 1. 3238 1. 3390 
8732 0. 8949 0. 9118 0. 9225 
2136 0. 1699 0. 1181 0. 0609 
3032 1 2500 1, 2132 1. 1918 
5464 2.5127 2.4954 2. 4884 
2819 1, 3107 1. 3327 | 1.3465 
8671 0. 8877 &. 9035 0. 9133 
2233 0. 1786 0, 1248 0. 0645 
3038 1, 2498 1.2124 1.1906 
5663 2. §262 2. 5015 2. 4886 
2916 1. 3193 1. 3403 1. 3533 
8596 0. 8798 0, 8951 0. 9047 
2297 0, 1840 0, 1287 0. 0665 
3035 1, 2489 1, 2109 1, 1887 
5768 2. 5322 2, 5030 2. 4868 
3000 1, 3269 1.3472 1. 3597 
8518 0. 8719 0. 8870 0. 8964 
2341 0. 1877 0. 1313 0. 0678 
3025 1. 2473 1, 2087 1. 1861 
5827 2. 5347 2. 5022 2. 4836 
3077 | 1.3340 | 1.3538 1. 3659 
8442 0: 8541 0. 8792 0. 8886 
2374 0. 1903 0. 1330 0. 0686 
3009 1,2451 1. 2059 1. 1830 
5857 2. 5349 2. 4998 2. 4794 

148 1. 3407 1. 3601 1. 3720 
8367 0. 8566 0. 8717 0, 8812 
2399 0.1921 0. 1343 0. 0692 
2987 1, 2423 1. 2027 1.1794 
5867 | 2.5335 | 2.4962 2. 4742 
3216 1.3471 1. 3662 1.3779 
8294 0. 8494 0. 8645 0. 8740 
2417 0. 1935 0. 1351 0. 0696 
2959 1.2390 1, 1989 1.1752 
5861 2. 5308 2.4916 2. 4683 

281 1. 3533 1.3721 1. 3836 
8223 0, 8424 0, 8576 ener 
2431 0.1944 0. 1357 0. 0699 
2926 1, 2352 1. 1946 1.1707 
5842 2.5270 2. 4861 2. 4617 

344 1. 3593 1. 3779 1, 38 
aise 0. 8357 0, 8509 oben 
2441 0.1951 0. 1361 0, 0701 
2888 1, 2309 1, 1899 1.1657 
58l 1 2, 5222 2.4798 2.4544 
340 1. 3652 1. 3836 1. 3949 
8386 0. 8292 0. 8444 0. beg 
2449 0.1956 0. 1364 0.0701 
2845 1. 2263 1. 1848 1. 1603 
5771 2.5166 | 2.4728 2.4465 
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1.2053 
0. 8440 
0. 0000 
1.1851 
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01°15’ | 112°30" | +123°45" 12°30" | 12345 | 135°00" | 1 135°00’ tle 146°15! a 157°30" ile 168°45* | 180°00" | 180°00" 
1.2485 1. 2837 1. 3168 Ree eee 1. 3464 1.3710 1. 3893 1. 4005 1. 4044 
0. 7202 0. 7502 0. 7780 0. 8025 0. 8228 0. 8381 0. 8477 0. 8509 
0. 3229 0. 3096 0. 2837 0. 2455 0. 1959 0. 1365 0. 0702 0. 0000 
1.547. 1.4450 1.3550 1. 2799 1, 2212 1.1794 1. 1546 1, 1462 
2.836 2.7385 2.6491 2.5721 2.5102 2. 4651 2 4379 2.4286 
1.2550 1. 2900 1. 3229 1. 3523 1. 3767 1. 3949 1. 4060 1. 4099 
0. 7134 0. 7437 0. 7717 0. 7963 0. 8166 0, 8320 0. 8415 0. 8447 | 
0. 3243 0. 3106 0. 2844 0. 2458 0. 1960 0. 1365 0. 0702 0. 0000 
1 5495 3. 4403 1, 3502 1.2738 1.2157 1.1735 1. 1485 111399 
2.8333 | 2.7348 | 2.6446 | 2.5604 | 2.5031 | 2.4568 2. 4288 2.4192 
1.2614 1.2961 1. 3288 1.3580 | 1.3823 1. 4004 1.4116 1.4154 
0. 7069 0. 7374 0. 7655 0. 7902 0. 8106 o. 8260 0. 8355 0. 8387 
0. 3254 0. 3114 0. 2849 0. 2460 0. 1960 0. 1364 0.0701 ©. 0000 
1.5371 1. 4352 1. 3450 1. 2693 1. 2099 1. 1673 1.1420 1. 1334 
2. 8289 2. 7302 2. 6393 2. 5598 2. 4953 2. 4479 2.4191 2. 4092 
1.2677 1. 3021 1. 3346 1. 3637 1. 3879 1. 4060 1.4171 1. 4209 
0. 7995 0. 7313 0.7595 0. 7843 | 0. 8047 o, 8201 0. 8297 o. 8328 
0. 3265 0. 3121 0. 2852 0. 2461 0. 1959 0. 1363 0. 0700 0. 0000 
1. 5312 1. 4296 1. 3394 1. 2635 1. 2036 1, 1607 1.1351 1, 1264 
2. 8237 2.7248 2. 6331 2. 5526 2. 4869 2. 4383 2. 4088 2. 3987 
1.2738 1. 3080 1. 3403 1. 3693 1. 3934 1.4115 1. 4226 Le 
0. 6Y $3 0. 7253 0. 7536 0. 7785 0. 7989 0. 8143 0. 8238 0. 8270 
0. 3273 O. 3126 0. 2854 0. 2461 0. 1958 oO, 1361 0. 0699 0. 0000 
1.5249 1. 4236 1. 3335 1. 2573 1.1971 1. 1538 1.1279 1.1191 
2.8177 2.7187 2. 6263 2. 5447 2. 4778 2. 4282 2. 3980 2. 3875 
1.2799 | 1.3138 1. 3460 1. 37} 1. 3990 1.4171 1. 4282 1.4320 
0.6882 | 0. 7194 °. 7479 0. 772 ©. 7933 0. 8086 0. 8181 0. 8213 
0.3281 | 0.3131 0. 2856 0. 2460 0. 1955 0. 1359 0. 0697 ©. 0000 
1.5182 1.4172 1. 3271 1.2507 1.1901 1. 1464 1. 1203 1.1115 
2.8109 | 2.7118 2. 6188 2. $362 2. 4681 2. 4174 2. 3865 2. 3758 
| 

1.2859 | 1.3196 1.351 1. 3805 1. 4046 1. 4227 1. 4338 1. 4377 
Oo. 6823 °. oe oO. ee 0.7672 | 0.7877 0, 8029 0. 8124 0. 8156 
0. 3288 0. 3134 0. 2856 0. 2458 0. 1953 0. 1356 0. 0695 0. 0000 
1.5110 1.4105 1, 3204 1.2437 1. 1828 1, 1387 1.1124 1. 1034 
2. 8034 2. 7042 2. 6106 2.5270 2.4578 2. 4061 2. 3744 2. 3635 
1.2918 1. 3254 1. 3573 1. 3861 1.4102 1. 4283 1.4395 1.4434 
0. 6764 0. 7080 0. 7368 0. 7617 0. 7821 0. 7973 0. 8067 0. 8099 
0. 3293 0. 3136 0. 2855 0. 2456 0. 1949 0. 1353 0. 0694 0. 0000 
1. 5035 1. 4033 1. 2133 1. 2364 1.1751 1. 1306 1. 1040 1.0949 
2.7951 2.6959 2. 6017 2.5172 2.4468 2: 3940 2. 3616 2. 3505 
1. 2978 1. 3311 1. 3629 1. 3917 1.4158 1. 4341 1. 4453 1.4492 
0. 6706 0. 7025 0. 7313 0. 7563 0. 7766 0. 7917 0. 8011 0. 8042 
0. 3298 0. 3138 0. 2854 0. 2452 0. 1945 0. 1349 0. 0691 0. 0000 
1. 4955 1. 3958 1. 3058 1. 2287 1. 1670 1, 1221 1.0951 1.0859 
2. 7862 2. 6869 2. §922 2. §067 2. 4352 2. 3813 2. 3482 2. 3367 
1. 3037 1. 3368 1. 3685 1. 3973 1. 4215 1.4399 1.4512 1.4552 
0. 6650 0. 6970 0.7259 0.7509 0.7711 0. 7861 0. 7954 0. 7985 
0. 3303 0. 3139 0. 2853 0. 2449 0. 1941 0. 1345 0. 0689 0. 0000 
1. 4871 1. 3879 1. 2980 1.2206 1.1584 1.1131 1. 0858 1.0765 
2.7765 2. 6773 2. 5820 2.4955 2. 4228 2. 3678 2. 3339 2. 3222 
1.0535 1.0544 1. 0543 1.0531 1.0513 1. 0493 1.0478 1.0471 
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Meo = 3, Bx = 40°, @ = 2°30’ 


0 | 
‘ roo” | 11915’ | 22°30" | a3°45’ | 45°00" | 56°15" | 67°30" | 78°45" | 90°00" 
—_ - se il. alre a1 SS Sy a 
: : 1.016 1.0173 1.0200 1.0245 1.0304 1. 0378 1.0461 1.055 1.0648 
see oO. acy °. 6593 0. 6622 0. 6669 0. 6732 0. 6808 0. 6896 °. ae 0; 7090 
0. 0900 0. 0164 0. 0322 0. 0469 0. 0598 0. 0705 0. 0786 0. 0838 0, 0857 
2. 2034 2. 2003 2.1911 2. 1761 2.1561 2.1319 2.1045 2.0750 2.0446 
3. 4022 3- 3999 3- 3932 3. 3824 3. 3678 3. 3501 3. 3299 3. 3081 3.2855 
0. 60 1, 0247 1.0256 1, 0283 1. 0327 1. 0386 1.0459 1.0542 1, 0632 1.0727 
0. 6503 0.6517 0. 6546 0. 6594 0. 6657 0. 6734 0, 6823 0. 6919 0.7019 
0. 0000 | 0.0165 0. 0325 0. 0472 0. 0602 0. 0710 0. 0792 0. 0843 0. 0863 
2. 1ghs a, 1884 2.1793 2.1645 2.1447 2.1207 2.0935 2, 0642 2, E340 
3. 3891 3. 3863 3. 3803 3. 3696 3- 3552 3.3377 3- 3177 3- 2960 3.2736 
0. 65 1.0329 1. 0338 1.0365 1. 0408 1.0467 1.0538 1.0621 1.0710 1, 0804 
0. 6434 0. 6444 0. 6473 0. 6521 0. 6585 0. 6663 0. 6752 0. 6848 0. 6949 
0. 0990 0.0166 0. 0327 0. 0475 | 0. 0606 0.0715 0.0797 0. 0849 0. 0868 
2.1791 2.1761 2. 1670 | 2. 1523 2. 1327 2. 1089 2. 081 2.0529 2, 0229 
3.3753 | 3.3732 | 3.3667 | 3.3561 | 3.3419 | 3.3246 3+ 304 3. 2834 3. 2610 
0. 70 1.0410 1.0419 1.0445 1. 0488 1.0546 1.0617 1. 0699 1.0788 1. 0881 
0. 6363 0. 6373 0. 6402 0. 6450 0. 6515 0. 6593 0. 6683 0. 6780 0. 6882 
0.0000 | 0,0168 0. 0329 0. 0478 0. 0610 0. 0719 0, 0801 0, 0853 0. 0873 
2. 1662 2. 1632 2.1542 2.1397 2. 1202 2.0967 2.0699 2.0411 2.0114 
3. 3610 3. 3589 3. 3525 3. 3420 3- 3280 3- 3109 3. 2913 3.2701 3- 2479 
oO. 1. 0490 1. 0499 1.0525 1. 0568 1. 0625 1. 0696 1.0776 1, 0864 1.0956 
22 0. 6294 0. 6304 0. 6333 0, 6382 0. 6447 0. 6526 0. 6616 0. 6714 °. 6816 
0. 0005 0. 0168 0.0331 0. O481 0. 0613 0. 0723 0. 0805 0. 0858 0. 0877 
2.1528 2. 1498 2. 1409 2. 1265 2. 1073 2. 0839 2.0574 2.0289 1.9993 
3. 3461 3.3440 3- 3377 3. 3274 3- 3136 3. 2967 3- 2773 3.2562 3. 2342 
| 0. 80 1.0570 1.0578 1.0604 1. 0646 1, 0703 1.0773 1.0853 1.0940 1. 1031 
0. 6226 0. 6236 0. 6266 0. 6315 0. 6380 0. 6460 0.6551 0. 6459 0. 6752 
j 0. 0000 0. 0169 0. 0332 0. 0483 0. 0616 0. 0726 0. 0809 0. 0861 0. 0881 
2. 1389 2.1359 2.1271 2.1129 2. 0939 2. 0708 2.0445 2.0162 1.9869 
3. 3307 3. 3286 3. 3224 3- 3123 3. 2986 3.2819 3. 2627 3. 2418 3. 2200 
0. 85 1.0649 1. 0657 1. 0683 1.0725 1.0781 1. 0850 1 0929 1.1016 1.1106 
0. 6160 0. 6171 0. 6201 0. 6250 0. 6316 0. 6396 0. 648: 0. 6587 0. 6690 
0. 0000 0. 0170 0. 0334 0. 0485 0. 0619 0. 0729 0. 0812 0. 0865 oO. 0884 
2.1245 2. 1216 2.1129 2.0989 2. 0800 2.0571 2.0311 2. 0030 1.9740 
3- 3147 3.3127 3. 3065 3.2966 3. 2831 3. 2665 3.2476 3. 2269 3. 2052 
0.90 1. 0727 1.0736 1.0761 1. 0803 1. 0858 1. 0927 1, 1005 1.1091 1.1180 
? 0. 6096 0. 6106 0. 6137 0. 6186 0. 6253 0. 6333 0. 6426 0. 6525 0. 6629 
0. 0000 0.0171 0. 0335 0. 0488 0. 0622 0. 0732 0. 0816 0. 0868 0. 0888 
2. 1098 2. 1069 2. 0983 2.0844 2. 0657 2.0431 2. 0173 1.9895 1. 9607 
3.2983 3.2962 3. 2902 3. 2803 3. 2670 3. 2507 3. 2319 3.2114 3. 1899 
0. 1. 0806 1.0814 1. 083 1. 0880 1. 0935 1. 1003 1.1081 1. 1166 1. 12 
2 0. 6033 0. 6044 oO. ree 0. 6124 0. 6191 0. 6272 0. 6365 0. 6465 0.6 a 
0. 0000 0. 0172 0. 0337 0. 0489 0. 0624 0. 0735 0. 0818 0. 0871 0. 0890 
2.0945 2.0917 2. 0832 2. 0695 2.0510 2.0286 2. 0031 1.9755 1.9470 
3. 2812 3. 2792 3- 2733 3. 2636 3. 2504 3- 2343 3- 2157 3- 1954 3- 1741 
1.00 1. 0884 1. 0892 1.0917 1.0958 1.1012. 1. 1079 1.1156 1.1240 1. 132 
©. 5972 0. 5982 oO. fais 0. 6063 0. 6130 0. 6212 0. 6305 0. 6406 o. Bit 
0. 0000 0. 0172 0. 0338 0. 0491 0. 0626 0. 0737 0. 0821 0. 0874 0. 0893 
2.0789 2.0761 2. 0677 2.0541 2.0359 2. 0137 1. 9885 1.9612 1.9329 
3.2637 | 3.2617 | 3.2559 | 3.2463 | 3.2333 | 3.2174 3. 1990 3. 1789 3- 1577 
F.. 1.2795 1.2794 1.2792 1.2787 1. 2780 1.2772 1. 2762 1.2750 1.2736 
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Mo = 3, Bx = 40°, & = 2°30’ 


rn 
12°30’ | 123°45 | 135°00’ | 146°15° | 157°30" 


101°15’ 


168°45' | 180°00' | 180°00’ 


0.00 0. 9496 0. 9553 0. 9606 0. 9653 0. 9691 0. 9720 0.9737 1. 0221 
0. 7968 oO. ae 0. 8061 ebice oO. re °. 8456 0, 8179 0. 8576 

0. 0626 0. 0591 0. 0532 0. 0453 0. 0356 0, 0245 0. 0125 0. 0000 

2.0799 2.0504 2, 0236 2. 0005 1.9818 1. 9680 1. 9596 | 1 9568 

3. 2849 3. 2317 3. 2015 3. 1753 3.1541 3. 1384 3. 1289 3.2461 

0. 0 0. 9866 0. 9969 1, 0065 1,0150 1.0221 1,027 1. 0307 1, 0318 
7 0. 8077 0. 8362 0. 8247 0. 8320 0. 8380 0. Bane 0. 8453 0. 8462 

0. 0689 0. 0650 0. 0587 0. 0500 0. 0394 0, 0271 °. 0139 0. 9000 

2. 0793 2. 0498 2. 0230 1.9999 1.9811 1.9673 1.9589 1.9560 

3. 3312 3. 3097 3. 2907 3.2746 3. 2618 3.2526 3.2470 3.2452 


0. 10 0. 9968 1.0070 1.0164 1.0248 1.0317 1, 0368 1. 0400 1.0411 
0. 7970 0. 8059 0. 8141 0. 8214 0. 8273 0, 8318 0. 8346 0. 8355 
0. 0726 0. 0687 0. 0620 0. 052 0. 0417 0, 0288 0. 0147 0. 0000 
2. 0773 2. 0477 2.0209 1. 997 1.9790 1, 9652 1, 9568 1.9539 
3. 3306 3. 3090 3. 2897 3. 2732 3. 2600 3. 2504 3.2446 3. 2426 
0. 15 1, 0065 1. 0165 1, 0258 1.0341 1.0409 1.0459 1.0491 1.0501 
0. 7867 0. 7957 0. 8039 o. 8112 o. 8172 0, 8217 0, 8245 0. 8254 
0. 0752 0, 0712 0, 0643 0. 0549 0. 0433 0, 0299 0, 0153 0, 0000 
2. 0739 2. 0444 2.0176 1.9945 1.9757 1. 9619 1.9534 1.9595 
3. 3279 3. 3062 3. 2866 3. 2699 3. 2565 3. 2466 3. 2407 3. 2386 


0. 20 1.0158 1, 0257 1.0349 1. 0430 1.0497 1, 0547 1.0578 1, 0589 
0. 7769 0. 7859 0. 7943 0. 8016 0. 8077 0, 8122 0. 8150 0. 8159 
0, 0772 0. 0731 0. 0661 0. 0564 0.0445 0. 0307 0. 0157 0, 0000 
2. 0694 2, 0400 2. 0132 1.9901 1.9713 1.9575 1.9490 1.9461 
3. 3235 3. 3018 3. 2821 3. 2652 3. 2516 3. 2416 3.2355 3.2334 
0. 25 1.0248 1.0346 1.0437 1.0517 1. 0583 1. 0633 1. 0663 1.0674 
0. 7675 0. 7766 0. 7850 0. 7924 0. 7985 0. 8031 0. 8059 0. 8068 
0. 0788 0. 0746 Co) pate 0. 0576 0. 0454 0. 0313 0. 0160 0. C000 
2. 063 2. 0345 2. 007 1. 9847 1. 9659 1.9521 1.9437 1. 9408 
3.317 3.2960 3. 2763 3. 2593 3.2455 3. 2353 3. 2292 3. 2270 


0. 30 1. 9335 1. 0432 1. 0522 1. 0602 1, 066 1.0716 1.0746 1.0756 
0. 7586 0. 7678 0. 7762 °. 7837 0. 789 0. 7944 0. 7972 0. 7982 
0. 0802 0. 0759 0. 0686 0. 0585 0. 0462 0. 0319 0. 0163 0. 0000 
2. 0575 2. 0282 2. 0016 1.9785 1.9597 1.9459 1.9375 1.9346 
3. 3109 3. 2891 3. 2693 3. 2522 3. 2383 3. 2281 3.2218 3..2197 
0. 35 1. 0420 1.0517 1. 0606 1. 0684 1. 0749 1. 0797 1. 0827 1. 0837 
0. 7500 0. 7593 0. 7678 0. 7753 0, 7815 0. 7861 0. 7890 0. 7899 
0. 0813 0. 0769 0. 0695 0. 0593 0, 0468 0. 0323 0.0165 0. 0030 


2. 0503 2.0211 1.9945 1.9715 1.9528 1.9390 1.9305 1.9276 
3.3030 | 3.2812 | 3.2614 | 3.2442 | 3.2302 | 3.2199 3.2136 3.2114 


0. 40 1. 0504 1.0599 1. 0687 1.0765 1, 0829 1.0876 1.0906 1.0916 
0. 7418 0.7511 0.7597 0. 7673 0. 7735 0. 7782 0. 7810 0. 7820 
0, 0822 0. 0778 0. 0703 0. 0600 0. 0473 0. 0327 0. 0167 0. 0000 
2.0423 | -2.0132 1.9867 1. 9638 1.9451 1.9313 1.9229 1.9200 
3. 2942 3. 2724 3. 2526 3. 2353 3.2213 3.2109 3. 2046 3. 2024 


0. 45 1, 0585 1, 0680 1.0767 1. 0844 1.0907 1. 0954 1.0983 1. 0994 
0. 7339 0. 7433 0. 7520 0. 7596 °. 7059 0.7795 0. 7734 0. 7744 

0, 0831 0. 0786 0. 0710 0. 0606 0. 047 0. 0330 0. 0169 0. 0000 

2. 9336 2. 0047 1.9783 1.9554 1, 9368 1.923c ‘' 1.9146 1.9118 
45 3. 2628 3. 2429 3.2257 3.2116 3.2011 : 3.1947 3.1925 


0. 50 1. 0665 1.075) 1.0845 1. 0922 1, 0984 1. 1031 1. 1060 1. 1070 
0. 7263 0. 735: 0. 7445 0. 7522 0. 7585 0. 7632 0. 7661 0. 7671 
0. 0838 0. 0793 0. 0716 0, 0611 0, 0482 0. 0332 0. 0170 0. 0000 
2. 0243 1.9955 1.9693 1. 9465 1.9279 1.9142 1.9058 1.9029 
3.2741 3.2524 3.2326 3.2152 3.2011 3.1996 3. 1842 3. 1820 
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0.90 


0.95 


101915" | 12°30" | 123°45" + 135°00" | 146°15" | 157°30" | 168°45" | 
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3187 
0873 
3515 
8762 


1417 
3105 
0863 
3497 
8699 


1434 
3026 
0853 
3478 
8626 


1451 
2949 
0844 
3456 


18544 


1468 


2 73 


0836 
432 
453 


78°45’ 


90°00’ 
2. 1308 2. 1343 
0. 3757 0. 3763 
0. 1012 0. 1053 
0. 3409 0. 3264 
1. 8241 1. 7683 
2. 1345 2. 1384 
0. 3656 0. 3665 
0. 1003 0. 1043 
©. 3412 0. 3267 
1. 8368 1. 7837 
2. 1364 2. 1403 
0. 3557 0. 3569 
0. 0991 0. 1029 
0. 3411 0. 3267 
1, 8376 1.7849 
2. 1383 2.1421 
©. 3464 0. 3477 
0. 0977 0. 1014 
0. 34.06 0. 3262 
1, 8365 1.7841 
2. 1401 2. 1439 
0. 3374 0. 3390 
0. 0964 0. 0999 
0. 3398 9. 3255 
1, 8340 1.7818 
2. 1418 2. 1456 
0. 3288 0. 3306 
0, 0951 0, 0984 
O. 3387 0. 3245 
1, 8302 1.7783 
2. 1435 2.1473 
0. 3206 O, 3226 
0, 0938 0, 0970 
©. 3373 9. 3233 
1, 8252 1.7737 
2, 1452 a 
0. 3126 0, 314 
0, 0927 0, 0957 
0. 3357 0, 3218 
1, 8193 1, 7682 
2. 1469 2, 1506 
9. 3049 9. 3073 
0, 0915 0, 0945 
0. 3339 O, 3201 
1, 8125 1, 7617 
2, 1486 2, 1522 
9, 2973 9. 2999 
0, 0905 9, 0933 
0, 3318 0, 3181 
1, 8047 1.7543 
2. 1502 2. 1538 
0. 2900 0. 2928 
0. 0895 0, 0922 
0. 3296 0. 3169 
1.7961 Pot 20135 | 2.0082 | 1.9923 | 1.9667 | 1.9326 | 1.8915 11.8453, | t.7961 | 1.7461 


0. 60 


0. 65 


0.70 


0.75 


0. 80 


0. 85 


0. 90 


0. 95 


1.00 


0°00" 


1375 
2709 
0000 
3882 
0015 


yoooy 


1393 
2630 
0000 
3847 
9887 


1412 
2551 
0000 
3810 


9750 


1430 
2473 
0000 
3771 
9605 


1449 
2395 
0000 
3729 
9450 


rOoOOoYy OOO 999 


roooN 


. 1468 
2317 
0000 
3685 
9286 


1488 
2238 
0000 
3638 
9110 


rooOoN 


0:0 0:8 


1508 
2158 
0000 
3588 
8922 


rooOoN 


1529 
2075 
0000 


3 


1552 
1989 
0000 
3477 
8500 


#0 0108 


reOoON 


oO 


2656 


| 11°15" 


2 


rEeooe Free9OoN FOOORP FOSON 


POO. 0 8 


PO.0ON OOO Noe O00. eS OO 


roooN 


1379 
2712 
0170 
3866 
9962 


1397 
2633 
0169 
3832 
9835 


1415 
2554 
0168 
3795 
9699 


1433 
2476 
0167 
3756 
9554 


1452 
2399 
0166 
3715 
9400 


1471 
2321 
0165 
3671 
9237 


1491 
2242 
0165 
3624 
9062 


1511 
2162 
0164 

574 
gare 


1533 
2079 
0164 


3338 
673 
1555 
1994 
0163 


6 
bisa 


2658 


Meo = 5, Bx =,10°, « = 2°30’ 


| 33°45" | 45°00" . 56°45" | 67°30" | 78°45! 90°00’ 


| 22°30’ 
2. 1389 2. 1405 2. 
0, 2720 0. 2733 oO. 
0. 0335 0. 0488 °. 
0, 3820 0. 3747 oO. 
1. 9806 1.9554 1. 
2. 1406 2.1423 2. 
0, 2641 0. 2656 oO. 
0. 0333 0. 0484 0. 0 
0, 3786 0. 3714 oO. 
1.9681 1.9432 1. 
2.1425 2. 1440 2. 
0. 2564 0. 2579 o. 
0. 0330 0. 0481 °. 
0. 3750 0. 3679 ° 
1.9547 1, 9302 1. 
2. 1443 2.1459 2. 
0, 2486 0. 2503 °. 
0. 0329 0. 0478 °. 
O, 3712 O. 3642 ° 
1. 9405 1.9163 1. 
2. 1462 2.1477 2. 
0, 2409 0. 2427 oO. 
0, 032 0. 0475 oO. 
O. 3672 0. 3603 oO. 
1.9254 1.9016 1. 
2. 1481 2. 1496 2. 
0. 2332 0. 2350 ° 
0. 0325 0. 0473 Oo. 
0. 3629 0. 3561 °. 
1. 9092 1. 8858 1, 
2. 1500 2.1515 2. 
0. 2254 0. 2273 O. 
0. 032 0. 0471 oO. 
0. 3583 0. 3516 oO. 
1. 8920 1. 8689 1. 
2.1521 2. 1536 2. 
0. 2174 0. 2194 oO. 
0. 0322 0. 0469 oO. 
0. 3534 0. 3468 °. 
1. 8735 1. 8508 1, 
2.1542 2.1557 2. 
0. 2092 0. 2113 °. 
0. 0321 0. 0467 °. 
0. 3481 0. 3417 oO. 
1. 8536 ere 1. 
2. 1564 2. 1579 2. 
0. 2007 0. 2029 oO. 
0. 0320 0. 0465 oO. 
0. 3424 O. 3362 oO. 
1. 8319 1. 8099 1. 
0. 2665 0. 2677 oO. 


227 


1427 
2751 
0625 
3649 
9217 


1444 
2675 

0620 
3618 
9100 


1462 
2600 
0615 
3585 

8975 


1480 
252 
ee 


354 
8841 


1498 
2450 
0607 
3511 
8697 


1517 
2375 
0604 
3471 
85-44 


1536 
2298 
0601 
3428 
8380 


1556 
2221 
0598 
3382 
8204 


1577 
2141 
0595 


3332 
8013 


1599 
2058 
nee} 
3278 

7804 


2694 


9° 


roOOM OOO -OOON roo OY 


$7 Q20<0 9 


0.0108 FOO ON FOO ON a 0:OUN 


roooN 


1454 
2774 
0739 
3534 
8811 


1471 
2699 
0733 
3504 
8699 


1488 
2625 
0727 
3472 
3579 


1506 
2551 
0722 
3438 
8450 


1524 
2478 
0717 
402 
312 


1543 
2404 
0712 

3364 
bet 


9 


0: OOM ee COLON “O90. ON OE. 8-9 O°N 


-rooON 


rOoOON FOOON FrOoOoOoNn =-~990N 


rogoNy 


1485 
2799 
0828 
3406 
3355 


1502 
2726 
0820 
3378 
8248 


1519 
2654 
0813 
3348 
8133 


1536 
2582 
0807 
3316 
8010 


1554 
2510 
ogo1 
3281 
7877 


1572 
2438 
O795 
3244 
7734 


1591 
2365 
0799 
3205 
7581 


1611 
2290 
0786 
3162 
TANS 


1631 
2213 
0782 
3116 
7234 
1653 
2132 
0778 
3066 
7935 


2739 


9° 


rO00N 2-999 F90908 OOOH FO90n =o99N rODoY ro99N rooOoN 


roooN 


1519 
2827 
0886 
3271 
7868 


1535 
2756 
0577 
3245 
7766 


1552 
2686 
o86y 
3217 
7655 


1570 


. 2616 


O862 
3186 
7537 


1587 
2545 
0855 
3153 
7499 


1605 
2475 
O84 
3118 
7272 


1624 
2403 
0843 
3081 
7123 


1643 
2329 
0837 
3040 
6962 


1663 
2253 
0833 
2996 
6786 


1685 


217 
aes 


2947 
6590 


2767 


9 


rOO00N ~O0OK =~9O0ON FOOoP +9098 -OOOH -OOOR BOOON -OCON 


roooN 


1954 
2857 
0912 
3137 
7371 


1571 
2788 
0902 
3112 
7274 


1587 
2719 
0893 
3085 
7168 


1604 
2651 
OSS5 
3056 
7953 
1622 
2552 
0877 
3025 
6930 


1639 
2513 
0870 
2991 
6797 


1658 
2443 
0864 
2955 
6652 


1677 
2370 
0858 
2916 
6495 


1697 
2295 
0853 
2873 
6323 


1719 
2216 
0848 
2826 
6130 


2798 


Moo = 5, Bx = 10°, & = 2°30" 


.1500 | 2.1518 2. 1529 2. 1580 2. 1533 
-3791 | 0.3794 0. 3796 0. 3805 0. 3797 
. 0640 0. 0445 0. 0229 0, 0000 0. 0000 
. 2746 0, 2700 0. 2672 0. 2663 0. 2663 
5632 | 1.5443 1. 5330 1. 5562 1. 5293 


-OOON 
~ 
to} 
wn 
w 
-OOON 
~ 
°o 
we 
iS) 
rooo: 
9° 
No} 
N 
Cc 
*OOON 
° 
om 
fo) 
w 
“OOON 


% 
E a nn eS 
101°45" | 412°30' | 123°45" | 135°00" | 146°45" | 157°30" | 168°45" | 480°00" | 480°00" 
0. 05 2. 1424 2. 1463 2. 1499 2. 1532 2.1559 2.1579 2. 1592 2.1596 
0. 3675 0. 3684 0. 3693 0. 3701 0, 3709 0. 3714 0. 3718 0. 3719 
0. 1042 0. 1000 0. 0915 a, 0791 0. 0630 0. 0438 0. 0225 ©. 0000 
O. 3132 6, 3008 @, 2901 0. ARI 2717 e, 2699 0, 2674 0, 2662 
1.7331 1, 6871 1. 6469 1, 6139 1 5634 1. 5700 1.5591 1.5556 
0. 10 2.1443 2. 1481 2.1517 2. 1549 2.1575 2.1595 2. 1607 2.1611 
0. 3581 0. 3593 0. 3604 0. 3614 0. 3624 0. 3631 0. 3635 0. 3637 
0, 1026 0. 0984 0. 0900 0. 0777 0. 0618 0. 0429 0. 0220 0. 0000 
0. 3130 0. 3007 0, 2900 0. 2813 0. 2744 0. 2696 0. 2667 0, 2658 
1. 7343 1, 6881 1.6476 1.6140 1. 5876 1. 56389 1.5575 1.5539 
0.15 2.1460 2. 1498 2. 1534 2.1565 2.1591 2.1610 2.1622 2. 1626 
0. 3492 0. 3506 0. 3520 0. 3532 0. 3543 0. 3552 0. 3557 0. 3559 
0, 1010 0. 0968 0, 0884 0. 0762 0. 0606 0, 0421 0. 0216 0, 0000 
0. 3127 0. 3004 0. 2896 0. 2808 0. 2739 0. 2690 0, 2661 0. 2651 
1. 7337 1, 6874 1, 6465 1, 6125 1, 5856 1. 5665 1.5549 1.5511 
0. 20 2. 1478 2.1515 2. 1550 2.1581 2. 1606 2, 1625 2. 1637 2. 1641 
0. 3406 0. 3423 0. 3439 9. 3453 0. 3466 0. 3476 0. 3483 0. 3485 
0. 0994 0, 0952 0. 0868 0. 0747 0. 0594 0, 0412 0.0211 0. 0000 
0. 3120 0. 2997 0. 2890 0. 2801 0, 2731 0, 2682 0. 2652 0. 2642 
1.7316 1, 6852 1, 6442 1, 6098 1, 5826 1, 5631 1.5513 1.5475 
{ 0.25 2.1494 2. 1531 2. 1566 2. 1596 2.1621 2. 1640 2. 1651 2.1655 
© 3325 O. 3344 0, 3362 9. 3377 0. 3392 0. 3403 O. 3411 0. 3413 
0. 0979 ©. 093 0. 0852 0. 0733 0. 0582 ©, 0404 0. 0207 0. 0000 
0. 3110 0. 2988 0. 2881 0. 2791 0. 2721 ©. 2672 0. 2642 0. 2632 
1, 7282 1, 6819 1. 6407 1.6061 1. 5786 1. 5589 1. 5469 1. 5430 
0. 30 2.1511 2.1547 2. 1581 2. 1612 2. 1636 2. 1655 2. 1666 2. 1670 
0. 3247 | 0.3267 | 0.3288 | 0.3304 | 0.3321 | 0.3333 | 0.3341 0. 3344 
0. 0964 0. 0921 0. 0838 0, 0720 0. 0572 0, 0396 0. 0203 0. 0000 
0. 3099 0. 2976 0. 2869 0. 2780 0. 2709 0. 2659 0. 2629 0. 2619 
1, 7238 1.6775 1. 6363 1, 6015 1, 5738 1. 5539 4.5417 1. 5378 
0. 35 2. 1527 2. 1563 2.1597 2, 1627 2. 1651 2. 1669 2. 1681 2. 1684 
0. 3171 0. 3194 0. 3216 0. 3234 0. 3252 0. 3265 0. 3274 0. 3277 
0. 0950 0. 0907 0. 0824 0. 0708 0. 0562 0. 0389 0. 0199 0, 0000 
0. 3084 0. 2963 0. 2856 0. 2766 0. 2696 0, 2645 0. 2615 0. 2605 
1, 7185 1.6723 1. 6310 1. 5960 1.5681 1.5481 1.5358 1. 5318 
0. 40 2.154 2.1579 2, 1612 2, 1642 2. 1666 2, 1684 2. 1695 2. 1699 
0. 309; 0. 3122 0. 3146 0. 3166 0. 3185 0. 3199 0. 3208 O, 3212 
0. 0937 0, 0893 0. 0811 0. 0696 0. 0552 0, 0382 0. 0196 0, 0000 
0, 3068 0.2947 0. 2840 0. 2751 0. 2680 0, 2630 0. 2599 0. 2589 
1, 7122 1.6661 1. 6249 1, 5898 1. 5617 1.5416 1. 5292 1. 5252 
0. 45 2.1559 2.1594 2. 1627 2.1657 2. 1681 2. 1699 2.1710 2.1713 
0, 3026 ©. 3953 0. 3078 0, 3099 0. 3119 0. 3134 0. 3144 0. 3148 
0, 0924 0. 0881 0. 0799 0, 0685 0. 0544 0, 0376 0. 0193 0. 0000 
0, 3050 0, 2930 0, 2823 0. 2734 0. 2663 0, 2613 0, 2582 0. 2572 
1.7051 1, 6592 1, 6179 1, 5827 1.5546 1.5344 1, 5220 1.5179 
2 2.1610 2+ 1643 2. 1672 2. 1696 2.1714 2- 1725 2- 1728 
fo} 0. 2985 O- 3012 O- 3933 O- 3054 O- 3071 O- 3081 O- 3085 
fr) 0. 0869 0- 0788 0. 0675 0. 0535 O- 0370 0. 0190 0+ 0000 
0. 0. 2910 O- 2804 O- 2715 0. 2644 O- 2594 O- 2563 0+ 2553 
1 1.6514 1- 6103 1. 5750 1- 5468 1. 5265 1.5140 1- 5099 


Mo = 5, ix = 10°, a% = 2°30’ 


v 
: 10115" | 112°30° | 123°45’ | 135°00" | 146°45" | 157°30" | 168°%5" 57°30" | 168°%5’ | 4gus0u’ | 180°00" 
0. 55 2.1591 2. 1626 2. 1658 | 2. 1688 2.1711 | >, 1729 2.1740 2.1743 | 
0, 2388 0, 2918 0. 2946 0, 2969 0. 2991 0. 3008 0, 3019 0. 3033 
0. 0902 0. 0858 | 0. 0777 0. 0666 0. 0528 | 0. 0365 0. 0187 0. 0000 
0, 3008 0. 2889 0, 2784 0. 2694 | oO. 2624 0. 2573 0. 2543 0. 2533 
1. 6885 1. 6429 1. 6019 1. 5665 1. 5383 1.5179 1. $054 1, 5013 
0. 60 2. 1607 2. 1641 2. 1674 2.1703 2.17 2.1744 2.1755 2.1759 
0. 2820 0. 2852 o. 2882 0. 2905 °. se 0. 2945 0. 2957 0. 2961 
0. O8y2 0. 0848 0. 0767 0, 0657 0. 0521 0. 0360 0. 0184 0, 0000 
0, 2984 0. 2866 0. 2761 Oo. 2672 0. 2602 0.2551 0, 2521 0.2511 
1.6790 1. 6337 1.5927 1.5573 1. 5290 1. 5086 1. 4960 1.4919 
0. 65 2. 1623 2. 1658 2. 1690 2.1719 2. 1743 2.1760 2.1771 2.1774 
0. 2753 0. 2786 0. 2817 0, 2841 0. 2865 0. 2883 0. 2894 0. 2899 
0. 0882 0. 0838 0.0758 0. 0649 0.0514 0. 0355 0, 0182 0. 0000 
0. 2958 0. 2841 0. 2737 0. 2648 0. 2578 0, 2527 0. 2497 0. 2487 
1, 6687 1. 6236 1. 5828 1. 5473 1.5190 | 1.4985 1. 4860 1.4819 
0. 70 2. 1640 2. 1674 2. 1706 2.1735 2.1759 2.1776 2. 1787 2.1790 
0. 2686 0. 2720 0. 2753 0.2777 o. 2801 0, 2820 0, 2832 0. 2836 
0, 0874 0. 0829 0. 0749 0. 0641 0. 0508 0. 0351 0. 0180 ©. 0000 
0, 2930 0. 2814 0.2711 0. 2622 0.2552 1 0.2502 0. 2471 0. 2461 
1. 6576 1. 6127 1. 5720 1.5364 1.5081 1. 4877 1.4751 1, 4709 
0.75 2.1657 2.1691 2.1723 2.1752 2.1776 2.1793 2. 1804 2. 1807 
0, 2619 0. 2655 0. 2688 0.2712 | 0.2737 0. 2757 0, 2768 0. 2773 
0. 0866 0. 0821 0. 0741 0. 0634 | oO. 0502 0. 0347 0. 0178 0. 0000 
2, 2900 0, 2785 0. 2683 0. 2593 0. 2524 0. 2474 0. 2444 0. 2434 
1, 6456 1, 6010 1. 5604 1, 5247 1, 4964 1.4759 1, 4632 1, 4591 
0. 80 2.1674 2.1708 2.1740 2.1770 2.1793 2.1810 2.1821 2. 1825 
0.2551 0, 2588 0. 2622 0. 2646 0, 2671 0. 2691 0. 2703 0. 2708 
0. 0858 0. 0814 0. 0734 0. 0627 0. 0497 0. 0344 0. 0176 0. 0000 
0. 2868 0. 2754 6, 2652 0. 2563 0. 2494 0. 2444 0. 2413 0. 2404 
1, 6326 1, 5882 1.5477 1.5119 1. 4835 1, 4630 1. 4503 1.4462 
' 0.85 2. 3693 2.1727 2.1758 2. 1788 2. 1812 2. 1829 2. 1840 2. 1844 
| 0. 2482 0, 2520 0. 2555 0. 2578 0. 2604 0. 2624 0. 2636 0. 2640 
0. 0851 0. 0807 0, 0727 0. 0621 0, 0492 0. 0340 0.0174 ©. 0000 
0. 2833 0. 2720 0, 2619 0. 2530 0. 2461 0. 2411 0. 2380 0. 2371 
1. 6185 1. 5743 1. §339 1. 4978 1.4695 1.4489 1. 4362 1. 4320 
0.90 2.1712 2.1746 2, bbe 2. 1808 2. 1832 2. 1849 2. 1860 2. 1864 
0. 2410 0. 2449 0. 2484 0. 2507 0. 2532 0. 2552 0. 2564 0. 2569 
0. 0845 0. 0800 oO. Gre 0. 0615 0. 0488 0. 0337 0. 0172 0. 0000 
0. 2795 0. 2683 0. 2583 0. 2493 0. 2424 0. 2374 0. 2344 0. 2334 
1. 6031 1.5590 1, 5187 1. 4823 1.4538 1. 4332 1.4204 1.4162 
0.95 2. 1732 2. 1766 2.1799 2. 1830 2. 1854 2. 1871 2. 1883 2. 1886 
0. 2336 0. 2375 0, 2410 0. 2431 0. 2456 0. 2476 0. 2487 0. 2491 
0. 0839 0. 0794 0, 0714 0. 0610 0, 0484 0. 0334 0, 0171 0. 0000 
0. 2754 0. 2643 ©, 2542 0. 2452 0. 2383 0. 2333 0, 2302 0. 2293 
1. 5860 1.5421 1, 5018 1. 4648 1.4361 1.4154 1, 4024 1. 3982 
1. 00 2.1755 2. 1789 2. 1822 2. 1854 2. 1879 2. 1897 2. 1908 2.1912 
0. 2256 0. 2296 0. 2330 0. 2348 °. 30) 0. 2390 0. 2400 0. 2404 
0. 0834 0. 0789 0. 0709 0. 0606 0. 0481 0. 0332 0. 0170 0. 0000 
0. 2707 0. 2597 0. 2497 0. 2405 0. 2335 0, 2285 0. 2254 0. 2244 
1. 5669 1. 5230 1. 4825 1. 4446 1.4155 1. 3945 1. 3812 1. 3769 
F, 0. 2830 0, 2864 0, 2896 0. 2928 0. 2954 0. 2974 0. 2986 0. 2990 


Mx =5, Bx = 10°, @=5° 


% 

0°00’ | 11°15" | 45°00" | 56°45" ae 67°30" | 78°45! | 90°00" 

0. 00 2. 0911 2. 0917 | 2. 0934 2. 0962 2. 1001 2. 1050 2, 1107 2.1171 2. 1239 
0. 3687 0. 3688 | 0. 3691 0. 3696 0. 3703 o. 3712 0. 3722 0. 3733 0. 3745 
0. 0009 0. 0343 «| «0.0678 0. 0998 0. 1295 0. 1561 0. 1788 0. 1966 0. 2084 
0.5055 j; 0.5011 0. 4884 0. 4682 0. 4422 0. 4120 0. 3798 °. 3475 0. 3169 
2. 3726 | 2. 3579 2. 3149 2. 2463 2. 1562 2. 0502 1. 9344 1.8153 1. 6997 

‘ 

0.05 j{ 2.0931 2. 0938 2.0957 2.0989 2. 1032 2. 1086 2.1149 2. 1220 2. 1296 
0.3571 | 0.3573 | 0.3577 | 9.3584 | 0.3594 | 0. 3606 o. 3621 0. 3637 0. 3656 
0.0900 |! 0.0342 0. 0676 0. 0994 0. 1288 0.1551 o. 1772 0. 19.44 0. 2055 
0.5052 ' 0.5009 i 0. 4884 0. $685 0. 4428 0. 4130 0. 3812 0. 3492 0. 3188 
2. 3716 2. 3578 | 2. 3172 2. 2522 2. 1669 2: 0662 1.9561 1.8425 1.7319 

0. 10 2.0952 2.0958 | 2.0978 | 2.1010 2. 1054 2.1108 2. 1172 2.1243 2.1320 
0. 3460 0. 3462 | 0. 3467 | 9 3476 0. 3489 0. 3504 0. 3523 ©. 3543 0. 3566 
0. 0000 0. 0340 0. 0673 0. 0988 0. 1280 0. 1538 0. 1755 0. 1922 0, 2027 
0. 5044 0.5002 |! 0.4878 0. 4682 0. 4428 0. 4135 0, 3820 0. 3503 0. 3202 
2. 3690 2.3555 2. 3159 2. 2526 2. 1694 2.0710 1. 9632 1. 8517 1.7426 

0.15 2.0972 2. 0978 2.0998 2. 1030 2. 1074 2.1129 2.1193 2. 1264 2 1340 
©. 3353 | 0.3355 | 0.3362 | 0.3373 | 0.3388 | 0.3407 0. 3429 0. 3454 0. 3482 
0. 0000 0. 0339 0. 0669 0. 0982 0. 1270 oO. 1524 0. 1736 0. 1898 0. 1998 
0. 5032 0. 4990 0. 4868 0. 4675 0. 4425 0. 4135 o. 3824 0. 3511 0, 3212 
2. 3647 | 2. 3516 2. 3129 2.2511 2. 1696 2. 0733 1. 9674 1. 8576 1.7499 

{ 

0. 20 2. 0991 2.0998 | 2.1018 2. 1050 2. 1094 2. 1148 2.1212 2. 1282 2. 1358 
0. 3250 0. 3253 0. 3261 0. 3274 0. 3291 O. 3314 0. 3340 0. 3369 0. 3402 
0. 0900 0. 0337 0. 0665 0. 0975 0. 1260 0.1511 0. 1718 0. 1875 0. 1970 
0.5015 | 0.4974 | 0.4854 | 0.4663 | 0.4417 | 0.4131 0, 3324 0. 3515 9. 3218 
2.3591 2. 3463 2. 3085 2. 2479 2, 1681 2. 0736 1.9695 1. 8613 1, 7547 

0. 25 2. 1010 2.1017 2. 1037 2. 1069 2.1113 2.1167 2, 1230 2, 1300 2.1375 
0. 3151 oO. 3154 | O. 3163 0. 3173 0. 3198 O, 3224 0. 3254 oO. 32838 0. 3325 
0. OOOO 0. 0335 0. 0661 Oo. oyd9 0.1250 0. 1497 0. 1700 oO. 1852 oO. 1942 
0. 4994 0. 4954 0. 4836 0. 4648 0. 4405 0. 4124 O. 3821 O. 3515 O. 3221 
2. 3522 2. 3396 | 2. 3026 2. 2433 2. 1651 2. 0723 1. 9698 1. 8632 1.7576 

| 

0. 30 2. 1030 | 2.1036 | 2.1056 2.1088 2.1131 2.1185 2.1248 2.1317 2.1391 
0. 3055 0. 3058 0. 3069 0. 3086 0. 3109 O. 3138 0, 3172 0. 3210 0. 3252 
0. 0000 0. 0333 0. 0657 0, 0963 0. 1241 0. 1485 0. 1683 o. 1831 0. 1916 
0. 4970 0. 4931 0. 4814 0. 4630 0. 4391 O. 4113 0, 3814 0. 3512 O. 3221 
2.3441 2. 3318 2.2956 2.2375 2. 1607 2. 0695 1. 9687 1. 8635 1.7590 

0. 35 2. 1048 2. 1055 2. 1074 | 2.1106 2.1150 2. 1203 2. 1265 2. 1334 2. 1407 
0, 2961 0. 2965 0. 2977 9. 2996 0. 3022 9. 3055 0. 3093 0. 3135 0. 3181 
0. 0000 0. 0332 0. 0654 0. 0957 0.1233 {| 0.1472 0. 1667 0. 1810 o. 1891 
0. 4943 0. 4904 0. 4790 ©. 4608 0. 4373 0. 4099 0. 3805 0. 3506 o. 3218 
2. 3349 2. 3229 2. 2874 2. 2305 2. 1552 2. 0656 1, 9663 1. 8624 1.7590 

! 

0. 40 2. 1067 2. 1074 2. 1093 2.1125 2. 1167 2.1220 2, 1282 2.1350 2. 1422 
0. 2870 0. 2875 0. 2888 0, 2909 0. 2938 0. 2974 0. 3016 0. 3063 0. 311 
0. 0000 0. 0330 0. 0650 0, 0952 0. 1225 0. 1461 0. 1652 0.1791 0. 186 
0.4913 | 0.4875 | 0.4762 | 0.4584 | 0.4352 | 0.4083 0. 3792 0. 3497 0. 3212 
2. 3247 2. 3129 2. 2782 2, 2224 2. 1485 2. 0605 1, 9627 1. 8602 1.7579 

0. 45 2. 1086 2. 1092 2.1111 2, 1143 2. 1185 2. 1238 2. 1298 2. 1366 2. 143 
0. 2781 0. 2786 0. 2800 0, 2824 0. 2856 0. 2896 0. 2942 0. 2993 0. 304 
0. 0000 0. 0329 0. 0647 0, 0947 0. 1217 0. 1450 0. 1637 0. 1772 0. 1846 
0. 4880 0. 4842 ©. 4732 0. 4556 0. 4329 0. 4064 0. 3777 0. 3486 0, 3204 
2.3135 2. 3020 2. 2680 2, 2133 2. 1408 2.0543 1.9581 1.8569 1.7555 

9. 50 2. 1105 2.4111 2. 1130 2.1161 2- 1203 2.1255 2.1315 2. 1381 2+ 1452 
0. 2694 0. 2699 O- 2715 0. 2741 O- 2776 O- 2819 0. 2869 0. 2925 o- 2984 
0. 0000 0. 0327 O- 0645 0. 0942 O- 1210 O- 1441 0. 1624 0- 1755 O- 1825 
0.4844 | 0.4807 | 0.4699 | 0-4526 | 0- 4303 | 0.4042 0. 3760 0. 3472 0+ 3194 
2. 3014 2. 2901 2- 2568 2. 2032 2- 1321 2.0471 1 1.9524 | 31-8525 | 4-7522_— I 1.8525 1- 7522 


231 


M,, = 5) 5, = 10°, @= 5° 
0 
: oro’ | 14°45° | 22es0" | 33°45" | 45°00" | seet5* | G7°30" | 78°45" 5° | 90°00" 90°00’ 
t 

0.55 2.112 2. 1130 2. 1148 2.1179 | 2.1220 | 2.1272 2. 1331 2.139 2. 1467 
0. 260 0. 2614 0. 2631 0, 2659 0.2697 | 0.2744 0. 2798 0. 2858 0. 2921 

0. 0000 0. 0326 0. 06.42 0, 0938 0, 1204 0, 1431 0. 1612 0. 1739 0. 1805 

0.4806 0. 4769 0. 4663 0. 4494 0.4274 0.4018 0.3740 0. 3457 0.3181 

2.2884 2. 2773 2. 2447 2, 1922 2.1225 2.0390 1.9457 1.8472 1.7479 

0. 60 2.1142 2. 1148 2. 1167 2.1197 2.1238 2.1289 | 2.1347 2.1412 2.1482 
0.2524 0. 2530 0. 2549 0. 2579 0.2620 0.2670 | 0.2729 oO. pte 0.2860 

© cov0 0. 0325 0. 0640 0. 0934 0.1198 | 0.1423 , 0.1600 0. 1724 0.1787 

0.4765 0. 4729 0. 4625 ©. 4459 9.4243 | O.3yy1 | ©.3718 °. 3439 0.3106 

2.2744 we SG 2.2317 2. 1803 | 2.1119 | 2. 0299 1, 9382 1. 8410 1, 7428 

0. 65 21i6t | oo “7 2.1185 2.1215 2.1256 2, 1306 2, 1364 2. 1428 2. 1496 
0. 2440 O. 2447 O 2467 0, 2500 | 0. 254-4 0, 2598 0. 2660 O. 2728 Oo 2800 

0. 0000 0. 0325 0.0638 | 0.0931 j 0. 1193 0. 1415 0, 1589 0. 1710 0. 1779 

0. 4721 0. 4686 0. 4584 O, 4422 0, 4210 ©, 3962 ©, 3694 0. 3418 0. 3149 

2.2596 2. 2490 2.2178 2. 1674 | 2.1004 2.0199 1.9297 1. 8339 1.7367 

0. 70 2.1180 2. 1186 2. 1204 2. 1233 | aa 1273 2, 1323 2. 1380 2. 1443 2.1511 
0. 2357 0. 2365 ©. 2386 0.2421 | 0.2468 0, 2526 0, 2592 0. 2665 0. 2740 

0. 0000 0. 032 0.0637 | 0.0928 0. 1188 0, 1408 0.1579 0. 1697 © 1754 

0. 4675 0. 4641 O.4541 | 0.4352 0. 4174 O. 3931 0. 3667 oO. 3396 © 3130 

2. 2438 2. 2334 2.ce2y | 2.1537 | 2. 0850 2, 0090 1, 9203 1.8258 | 4+ 7297 

t 

0. 75 2.1199 2. 1205 2.1223 2.1252 | 2.1291 2.1340 2. 1396 2.1459 | 2.1526 
0. 2275 0. 2283 0. 2300 9D. 2343 0. 2393 0.2455 | 0, 2525 0. 2602 0. 2681 

0, 0000 0. 0323 0. 0635 0.0926 | 0.1184 | 0. 1402 0. 1570 0. 1685 0. 1739 

0. 4626 ©. 4593 ©. 44.95 | 9. 4339 0. 4136 | 0, 3898 ©. 3638 0. 3372 0. 3109 

2. 2270 2. 2169 2.1871 2.4390 2.0747 1.9972 1.9100 1.8169 1.7218 

o. 89 2.1219 2.1225 2, 1242 2.1271 2.1310 2.1357 2.1413 2.1475 2. 1542 
0, 2192 0. 2201 0, 2225 0. 2265 0.2318 0, 2384 0. 2458 | °, 2538 0. 2621 

0. 0000 0. 0323 0. 0634 0. 0923 0. 1180 0, 1396 ©, 1562 | 0. 1674 0, 1725 

© 4575 | 9.4542 | 0.4446 | 0.4294 | 0.4095 | 0, 3862 0, 3607 ©. 3345 0. 3086 

2. 2093 2.1994 2. 1703 2. 1233 | 2. 0604 | 1, 9844 1, 8987 1, 8070 1, 7130 

0. 85 2. 1239 2.1245 2.1262 2. 1290 2.1328 | 2.1375 2, 1430 2.1491 2.1557 
OQ, 2109 0. 2118 © 2144 0. 2186 0. 2243, | 0, 2312 0, 2390 ©, 2475 0, 2561 

0. 0000 ©, 0322 0. 0633 0. 0922 0.1177 | 0, 139! 0.1555 0, 1664 0.1712 

0. 4520 ©. 4488 ©. 4395 0. 4246 ©. 4052 0, 3823 ©. 3573 0, 3316 0, 3061 

2. 1904 2. 1809 2.1525 2. 1006 | 2, 0450 | 1.9706 1, 8864 1, 7961 1, 7032 

0.90 2.1260 2.1265 2. 1282 2.1310 2. 1347 2. 1394 2, 1448 2, 1508 2.1574 
© 202 ©. 2035 0. 2062 0. 2107 0. 2167 0, 2240 O, 2322 0, 2411 0. 2501 

©. 0000 0, 0322 0. 0633 0. 0920 oO. 1174 0, 1386 0, 1548 0, 1655 0.1701 

©. 4463 | 0, 4432 0. 4340 0. 4195 0. 4005 0, 3782 9. 3537 © 3284 0, 3032 

2.1704 2.1611 2. 1334 2. 0886 2. 0285 1.9557 1, 8730 1, 7841 1, 6923 

0.95 2.1281 2.1286 2. 1303 2. 1330 2. 1367 2, 1413 2, 1466 2, 1526 2.1591 
0. 1940 0. 1950 0. 1979 0. 2026 © 2090 0, 2167 0, 2253 0, 2345 0, 2438 

©. 0000 ©, 0322 0, 0632 0. 0919 oO, 1172 0, 1383 0, 1542 ©. 1647 ©, 1690 

0. 4401 ©. 4371 0. 4282 0. 4141 0. 3956 0. 3737 O, 3498 ©, 3249 O, 3001 

2.1491 2. 1400 2.1131 2. 0694 2, 0107 1, 9395 1, 8584 1.7709 1, 6802 

1,00 2. 1303 2.1309 2.1325 2.1351 2. 1388 2 1433 2.1485 2, 1544 2, 1609 
0. 1853 0, 1863 0. 1894 0. 1944 0, 2011 O. eee 0, 2181 0, 2278 0, 2374 

©. 0000 0, 0322 0. 0632 0. 0919 0, 1171 0, 1380 ©, 1537 0, 1639 0. 1681 

©. 4336 0, 4306 0. 4220 0. 4083 0. 3902 °. 3689 ©. 3454 0, 3210 0, 2967 

2, 1262 2.1174 2, 0912 2. 0487 1,9915 1, 9218 1, 8423 1, 7562 1, 6666 

F, 0. 2558 0, 2562 0. 2573 0. 2593 0, 2620 0, 2656 ©, 2699 0, 2751 0, 2810 


M,, = 5, by = 10°, @ = 5° 
Vy 
E - ea a : bps 
101°15’ | 1412°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30’ | 168°45’ | 180°00’ | 4180°00’ 
0. 00 2.1311 2, 1382 2.1451 | 2.1513 2.1565 2. 1604 2. 1629 2. 1735 2. 1637 
0. 3758 0. 3770 0. 3782 0. 3793 0. 3802 0. 3809 0. 3814 ©. 3832 0. 3815 
0, 2130 0, 2090 0.1955 | 0.1719 0. 1384 0. 0971 0. 0501 ©. 0000 0. 0000 
0. 2895 0.2665 0.2483 0.2352 0.2265 0.2214 0.2187 0.2180 0. 2180 
1. 5933 1.5017 1.4280 1.3735 1.3372 1.3154 1.3043 1.3514 1, 3009 
0. OS 2.1376 2.1456 2.1533 2.1603 2.1663 2.1708 2.1735 2.1744 
0.3675 | 0.3695 | 9.3715 | 0.3734 | 0.3753 0.3768 0.3778 0.3781 
0.2095 | 0.2052 0.1916 0.1683 0.1356 0.0952 0.0491 0.0000 
0.2915 | a.2634_ 0.2500 0.2365 0.2274 0.2217 0.2188 0.2179 
1. 6300 | 1.5420 11.4712 1.4191 | 1. 3848 1. 3644 1. 3542 1.3511 
0.10 2. 1399 2. 1478 2.1554 2. 1621 2. 1678 2. 1720 2. 1745 2.1754 
o. 3591 0, 3616 0. 3641 0. 3667 0. 3692 0. 3712 0. 3727 ©. 3732 
0. 2063 0. 2016 0. 1879 0. 1648 0. 1326 0. 0929 0. 0478 0, 0000 
0. 2930 0, 2699 | 0. 2513 0. 2375 0. 2279 0. 2219 0. 2187 0.2177 
1.6416 | 1.5535 | 1.4817 | 1.4276 1.3903 1.3668 1.3542 1.3501 
0.15 2.1418 2.1496 ae 1570 2. 1636 2.1691 | 2.1731 2.1755 2. 1763 
©. 3511 | ©. 3542 0.3572 | 0. 3604 0. 3634 0. 3659 0. 3677 0. 3683 
©. 2030 0. 1979 0. 1841 0.1611 0. 1294 0. 0905 0. 0465 0, 0000 
0. 2941 | 0. 2710 0. 2523 0. 2381 | 0.2283 | 0.2219 0. 2184 0. 2173 
1. 6495 | 1, 5613 1. 4885 1. 4326 1. 3930 1. 3673 1. 3532 1. 3486 
0. 20 2.1435 2.1512 2.1585 2. 1649 2. 1702 2.1741 2.1765 2.1773 
0. 3435 0. 3471 0. 3507 0. 3544 0. 3578 0. 3608 0. 3628 0. 3635 
0. 1997 ©, 1943 0. 1803 0.1575 0. 1263 0. 0882 0. 0453 0, 0000 
0. 2949 0. 2718 0. 252 0, 2385 0. 2284 0. 2217 0. 2180 0. 2168 
1. 6549 1, 5665 1. 4929 1.4355 1. 3942 1. 3668 1.3515 1. 3465 
0.25 2.1452 2. 1527 2. 1599 2. 1662 2.1714 2.1752 2.1775 2. 1783 
O, 3364 0. 3404 0. 3444 0. 3486 0. 3525 0. 3558 0. 3550 0. 3588 
0. 1965 0. 1908 0. 1768 ©.1541 0. 1234 0. 0861 0. 0442 0. 0000 
0 2954 0, 2722 0. 2533 0. 2387 0, 2282 0. 2213 0. 2175 0. 2162 
1, 6584 1. 5700 1.4956 1. 4370 1.3941 1. 3654 1. 3491 1. 3438 
0. 30 2, 1467 2.1542 2.1612 2. 1674 2.1725 2. 1763 2.1785 2. 1793 
9. 3295 0. 3340, 0.3384 O. 3430 9. 3473 0. 3509 9. 3533 O- 3541 
0. 1935 0. 1875 0. 1734 0. 1509 0. 1207 0. 0841 0. 0431 ©. 0000 
0, 2955 0, 2724 0. 2534 0. 2386 0. 2279 0. 2208 0. 2168 0. 2155 
1, 6603 1.5719 1. 4969 1. 4372 1. 3931 1. 3632 1. 3461 1. 3405 
0. 35 2. 1482 2.1556 2. 1625 2. 1686 2.1737 2.1773 2.1796 2. 1803 
0. 3229 0. 3279 0. 3327 0. 3376 0. 3422 0. 3460 0. 3486 0. 3495 
0. 1906 0. 1844 0. 1702 0.1480 | 0.1181 0. 0823 0. 0422 0. 0000 
0. 2954 0. 2723 0. 2532 0. 2383 0. 2274 0. 2201 0. 2160 ©. 2146 
1, 6609 1.5725 1. 4970 1. 4364 1. 3913 1. 3603 1. 3426 1. 3367 
0. 40 2. 1496 2. 1569 2. 1638 2. 1699 2. 1748 2. 1784 2. 1806 2. 1814 
0, 3166 0. 3219 0. 3271 0. 332 0. 3373 0. 3413 0. 3440 0. 3449 
0, 1879 0. 1814 0, 1672 0. 1452 0.1158 0. 0806 0. 0413 0. 0009 
0, 2950 0, 2720 0. 2529 0. 2378 0, 2268 0.219 0.2151 0. 2137 
1, 6603 1. 5720 1. 4961 1. 4347 1, 3886 1. 356 1. 3385 1. 3324 
0. 45 2.1510 2. 1583 2.1651 2.1711 2.1759 2. 1796 2. 1817 2. 1825 
0. 3104 O. 3162 0. 3217 0. 3273 0. 3324 0. 3366 0. 3394 0. 34.04 
0, 1854 0. 1786 0. 1643 0. 1426 0. 1136 0. 0790 0. 0405 0. 0000 
0. 2944 0. 2715 0. 2523 0..2372 0, 2260 0. 2184 ©. 2140 0. 2126 
1. 6587 1.5705 1.4941 1. 4321 1. 3852 1. 3526 1. 3338 1. 3275 
0. 50 2.1525 2. 1596 2. 1663 2. 1723 2.1771 2. 1807 2. 1829 2. 1836 
0. 3044 0. 3106 0. 3164 0. 3222 0. 3275 0. 3319 0. 3348 0. 3358 
0. 1830 0. 1760 0. 1617 0. 1401 0. 1116 0. 0776 0. 0398 0. 6000 
0. 2936 0. 2708 0. 2516 0. 2363 oO. oO. oO. 0. 2114 
1. 6560 1. 5680 1. 4913 1. 4287 ‘ i 1. 1, 3221 
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M.,, =5, 8, = 10°, a =5° 
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1844 
3177 
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1857 
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3078 
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0799 
2073 
3036 


1903 
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3255 
038-4 
2100 
3161 


1865 
3208 
0378 
2084 
3089 


1879 
3159 
0373 
2066 


1893 
3109 
0368 
2047 
2919 


1909 
3056 
0363 
2025 
2820 


1925 
2999 


0359 
2000 


2706 


194 
293 
0355 
1971 
2575 


1966 
2868 
0352 
1936 
2417 
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2782 
0349 
1892 
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1848 
3312 
0000 
2100 
3160 


1860 
3265 
0000 
2085 


3094 


1873 
3218 
0000 
2069 
3020 


1886 
3169 
0000 
2051 
2939 


1901 


3119 
0000 


480°00’ 


M.=5, 8 =10°, @=7°30' 


t 
§ 
0°00" 0700" | 1445" | 22°30" | 2 14°15’ |__| or00" | steas: | 22°30" 22°30" af 33°45" a 45°00" | 56°15" | 67°30° | 78°45" | 90°00" 
0, 00 2.0611 2, 0619 2. 0644 2. 0684 2. 0739 2. 0808 2. 0889 2.0981 2, 1082 
©. 3634 0. 3636 0. 3640 0. 3647 0. 3657 o. Ehiee: 0. 3683 0. 3700 0. 3717 
0, 0000 0, 0476 0. 0944 0. 1394 0, 1819 0, 220 0. 2552 0, 2846 0. 3063 
0.6172 | 0.6096 |! 0.5874 | 0.5526 | 0.5082 | 0.4576 0.4047 0.3525 0.3045 
2.6676 2.6441 | 2.5749 2. 4651 2.3219 2.1543 1.9734 1.7879 1.6103 
0, 05 2.0632 | 2.0641 2.0668 2. 0712 2.0773 2.0848 2.0937 2.1037 2.1148 
0.3516 | 0.3518 | 0.3524 | 0.3535 | 0.3549 | 0.3567 0.3589 0.3614 0. 3642 
0.0000 0.0476 009-43 © 1391 0.1810 0.2193 © 2525 © 2805 0. 3008 
0.616 0, 6094 0.53876 0. 5534 0.5096 © 4598 0.4077 0.3561 ©. 3086 
2. 6666 2. 6444 2. 5790 2. 4749 2. 3391 2.1793 2. 0066 1, 8284 1.6575 
0. 10 2.0653 2. 0662 2, 0690 2.0735 2. 0796 2, 0873 2. 0964 2. 1065 2.1176 
0.3402 | 0.3405 | 0.3413 | 0.3426 | 0.3445 | 0.3469 ©. 3497 0. 3531 ©. 3567 
0, 0090 0, 0476 O. O941 0. 1387 0, 1801 0, 2178 0. 2502 0. 2772 0. 2964 
0, 6160 0, 6087 0. 5872 | 2 5535 0, 5105 0. 4614 0. 4100 0. 3592 0. 3122 
2.6639 2.6423 2.5790 2. 4780 2.3461 2.1908 2.0226 1.8489 1.6815 
0.15 2. 0673 2. 0683 2.0711 2. 0756 2. 0818 2.0895 2. 0986 2. 1088 2.4199 
0. 3292 0. 3295 0. 3305 O. 3322 0. 3345 0. 3375 0. 3410 0. 3451 0. 3495 
0, 0000 0, 0475 0, 0938 0. 1382 0. 1792 0. 2163 0. 2480 0, 2740 0. 2921 
0. 6146 0. 6074 0, 5862 0. 5531 0. 5108 0. 4625 0. 4119 co ee 0. 3154 
2.6595 2. 6386 2.5770 2. 4788 2. 3505 2.1991 2. 0349 1, 8649 1, 7096 
0, 20 2, 0694 2.0703 | 2.0731 2.0776 2. 0839 2.0916 2. 1007 2, 1107 2.1218 
0. 31386 0. 3190 0, 3202 0. 3222 0. 3249 0. 3285 0. 3327 0. 3376 ©. 3428 
0, 0000 0. 0474 0, 0936 0. 1377 0. 1783 0, 2149 0. 2458 0, 2710 0, 2881 
0, 6127 0, 6056 0, 5848 0. 5523 0. 5107 0. 4632 0. 4134 0. 3640 0. 3180 
2. 6537 2. 6333 2.5734 2. 4778 2. 352 2. 2050 2.0444 1, 8779 1.7162 
0. 25 2.0713 2. 0723 2.0751 2. 0796 2, 0858 2.0935 2. 1025 2. 1126 2.1235 
© 3083 0. 3087 O., 3102 0. 312 0. 3157 0. 3198 O. 3247 O 3304 0. 33°5 
©. 0000 ©. 0473 0. 0934 0. 1372 0. 1775 0. 2136 0. 2438 0. 2681 0. 2842 
© 6104 ©. 6034 0. 5830 0. 5510 0. §101 0. 4634 0. 4144 ae 0. 3203 
2. 6465 2. 6266 2. 5683 2. 4752 2. 3531 2. 2089 2.0517 1. 8884 1. 7293 
0. 30 2.0733 2. 0742 2. 0770 2. 0815 2 poate 2. 0954 2. 1043 2. 1142 2.1251 
0. 2983 0. 2988 0. 3004 ©. 3031 0. 306 0. 3115 0. 3171 O. 3235 0. 3304 
©. 0000 0. 0472 0. 0932 0. 1368 0. 1767 © 2123 0. 2419 0. 2654 0. 2806 
0. 6077 0. 6008 0. 5808 0. $494 0. 5092 0. 4633 0. 4150 0. 3670 0. 3222 
2. 6380 2. 6187 2. 5619 2.4711 2. 3520 2.2411 2.0571 1. 8969 1.7401 
0. 35 2. og? 2.0762 2. 0789 2. 0834 2. 0896 2, 0972 2. 1060 2.1158 2. 1265 
0. 2 0. 2892 0. 2910 0. 2940 0. 2982 0. 3035 0. 3098 0. 3170 0. 3246 
°. ae 0. 0472 0. 0930 0. 1365 0. 1760 0, 2112 0. 2401 0. 2628 0. 2772 
0. 6045 0. 5978 0. §782 0. $474 0. $079 0. 4628 0. 4153 0. 3680 0. 3237 
2. 6283 2. 6095 2. 5542 2. 4657 2. 3495 2.2118 2 0609 1. 9037 1.7490 
0. 40 2. 0772 2. 0781 2. 0808 2. 0853 2, O91 2. 0989 2.1077 2. 1174 2. 1279 
0. 2790 0. 2797 o. 2818 0. 2851 0. 289 0. 2957 0. 3027 0. 3107 0. 3191 
0, 0000 0. 0471 0. 0929 0. 1362 0. 1754 0. 2101 0. 2384 0. 2604 0. 2739 
0. 6011 0. 5945 O. 5752 0. 5450 0. 5063 0. 4620 0. 4152 0. 3687 0. 3249 
2. 6176 2. 5993 2. 5454 2. 4591 2. 3456 2.2110 2. 0632 1, 9088 1. 7563 
0. 45 2.0791 2. 0800 2. 0827 2. 0872 2. 0932 2, 1006 2. 1093 2. 1188 2. 1292 
0. 2697 0. 2705 0. 2727 0. 2765 0. 2817 0, 2882 0. 295 0. 3046 0. 3137 
0. 0000 0. 0471 0. 0928 0. 1359 0. 1749 0, 2091 0. 3308 0. 2582 0. 2709 
oO, 2273 0. 5908 0. 5719 0. 5423 0. 5043 0, 4608 0. 4149 0. 3691 ©. 3259 
2. 6057 2.5879 2. 5354 2.4514 2. 3406 2, 2091 2. 0642 1.9125 1.7621 
0. 50 2. 0810 2. 0819 2. 0846 2. 0890 2.0950 2. 1023 2. 1108 2. 1202 2. 1305 
0. 2606 0. 2614 0. 2639 0. 2680 0. 2737 0. 2809 0. 2893 0. 2987 9. 3086 
0. C000 0. 0471 0. 0927 0. 1357 0. 1744 0. 2082 0. 2354 0. 2561 0. 2680 
0. §932 0. 5868 0. 5684 0. §393 0. 5024 0. 4594 0. 4143 0. 3692 | 0. 3265 
2. 5929 2.5756 | 2.5245 2. 4426 2. 3345 2.2059 2. 0639 1.9150 1. 7666 


M,, =5, 8, = 10°, @ = 7°30" 


| ny) 
é : 
i oro’ | 11 x | 22830! | 93°45" | 45°00" | sorts’ | 67°30" | 78°45’ | 90°00" 
0.55 2. 0830 2. gies 2. 0865 2. oyos 2. 0967 2. 1039 2, 1124 2.1216 2, 1318 
°. 2516 Q. 2525 0. 2552 0. 2597 0. 2660 0. 2737 0, 2828 ©. 2930 © 3036 
oO. C090 oO. O47 1 0. 0927 oO. 1355 0. 1740 O. 2074 0, 2341 0 2541 °. 2654 
0. 5887 0. 5826 0. §045 0. 5361 0. 4996 0. 4577 oO, 4134 0, 3690 ©, 3269 
2.5791 | 2.5622 | 2.5125 | 2.4327 | 2.3273 | 2.2017 | 2, 0625 1, 9162 1, 7699 
0, 60 2. 0849 2. 0858 2. o884 2. 0926 2. OgS4 2.1055 2, 1139 2.1230 2, 1330 
0. 2427 0. 2437 0. 2467 0. 2516 0. 2583 0. 2667 0, 2765 0.2874 | 0, 2988 
0. 0000 0. 0471 0. 0927 0. 1354 0. 1736 0. 206 0, 2329 0 2523 0, 2628 
0. 5840 0. 5780 0. 5603 ©. $325 0. gOS 0.4558 o, 122 ©, 3086 © 3271 
2. 5642 2. 5479 2. 4995 2. 4219 2. 3191 | 2. 1964 2, 0601 19104 0 ' 17720 
| 
0. 65 2. 0869 2. 0877 2. 0903 2. 0945 2.1002 | 2.1072 2, 1154 21243 | 21342 
0. 2339 0. 2350 0. 2382 | o. 2435 1 0. 2508 lo. 2598 0, 2703 0. 2820 0, 2941 
0. 0000 0. 0472 0. 0927 0.1354 | 0 1733 | 0. 2061 o, 2318 0, 2506 | ©, 2005 
0. 5799 ©. 5731 0. 5558 0. 5286 | 0. 4937 1 0. 4535 0, 4108 0, 3680 ©. 3270 
2 5484 | 2.5326 | 2.4856 | 2.4101 | 2. 3099 ies 1900 2, 0565 19155 | 4.7731 
0, 70 2. 0888 2. 0897 2.0922 | 2. 0963 | 2. 1019 2. 1088 2, 1168 2.1257 2.1354 
0. 2252 0. 2264 0. 2298 0.2356 | 0.2434 0. 2531 0, 2642 0. 2767 © 289. 
0. 0000 0. 0472 0. 0927 ©. 1353 0. 1731 0. 2056 0, 2308 0.2490 | 02583 
0. 5736 0. 5679 0. 5510 0. $245 0. 4903 0. 4511 0, 4092 ©, 3671 | ©. 3267 
2.5317 | 2.5163 | 2.4706 | 2.3972 | 2.2996 | 2. 1827 2, 0520 1, 9136 17731 
0.75 2. 2908 2.0916 2.0941 | 2. o982 | 2. 1037 2. 1104 2, 1183 2.1270 $2. 1365 
0. 2165 0.2178 | 0.221 0. 2277 0. 2360 oO. 2464 o, 2582 0. 2714 | 0 2849 
0. 0000 0.0473 | 0.002 0. 1354 | 9. 1730 0. 2051 0. 2299 0 2470 «| 0 2563 
0.5680 | 0.5624 0. 5160 | 0. 5201 0.4857 | 0. 4483 0, 4073 0, 3660 © 3262 
2. 5139 2. 4989 | 2.4547 2. 3834 1 2. 2834 | 2.1744 2, 0465 1, 9107 1/7722 
} ! 
0. 89 2. 0928 2. 0936 2. 0961 2.1000 | 2, 1054 2.1120 2. 1198 2. 1283 2.1377 
Q. 2079 0. 2092 0. 2132 0. 2193 ©. 2287 ©. 2397 0. 2523 0. 2662 0. 2804 
0. 0000 0. 0474 0, 0930 0, 1354 °. she 0, 2047 0, 2291 0, 2462 0, 2544 
' 0. 5621 0. 5566 0. 5406 0. 5154 0, 482 0, 4453 0, 4052 0, 3646 ©, 3254 
2.4950 2. 4806 2. 4377 2. 3685 2, 2762 2, 1651 2, 0401 1, 9068 1, 7703 
0. 85 2. 0949 2.0957 2, 0981 2, 1019 2, 1072 2, 1137 2, 1213 2, 1297 2, 1389 
0. 1992 0. 2006 0, 2049 0, 2119 0, 2214 O, 2331 0, 2464 0, 2610 0, 2759 
0. 0000 0. 0475 0, 0931 0, 1356 0. 1729 0, 2044 0, 2284 0, 2450 0, 2526 
0.5558 0. 5505 0. 5349 0, 5104 | 0, 4787 0. 4421 0, 4028 O, 3631 ©, 3245 
2.4751 2.4611 2. 4196 2.3526 | 2.2629 2.1548 2, 0326 1, 9020 1, 7676 
0, 90 2. 0970 2.0977 2, 1001 2, 1039 2, 1090 2, 1154 2, 1228 2, 1310 2. 1402 
0. 1904 0. 1920 0, 1965 0, 2040 0, 2140 0, 2264 0, 2405 0. 2559 0, 2714 
0. 0000 0. 0476 ©, 0933 0, 1357 0, 1729 O, 2042 0, 2278 ©, 2440 0, 2510 
0. 5491 0. 5440 0, 5289 0, 5051 0. 4742 0, 4385 0, 4001 0 3613 0, 323 
2. 4539 2.4405 2, 4003 2. 3355 2, 2485 2. 1434 2, 0241 1 8962 1, 763 
0.95 2. 0991 2. 0999 2, 1022 2, 1058 2, 1109 2.1171 2, 1244 2, 1324 2.1414 
0. 1816 0. 1832 o, 1881 0, 1960 0, 2066 O, 2197 0, 2345 ©. 2507 0, 2665 
0. 0000 0. 0477 0, 0935 0, 1360 0, 1730 O 2041 0, 2273 0, 2430 0, 2495 
0. 5421 0. 5371 0. 5225 0. 4994 0, 4694 ©. 4347 0, 3972 0, 3592 ©, 3219 
2.4315 2.4185 2. 3798 2, 3172 2, 2330 2, 1308 2.0145 1, 8893 | 1.7590 
1.00 2. 1013 2. 1021 2, 1043 2. 1079 2.1128 2, 1188 2, 1260 2, 1339 2 1427 
0. 1726 0. 1743 0.1794 0, 1878 0, 1991 | 0, 2129 0, 2285 rol 2454 ©, 2622 
0. 0900 0. 0479 0, 0938 0, 1362 0, 1732 ©, 2041 0, 2269 O, 2422 0, 2482 
0.5347 | 95299 | 90,5157 | 0.4933 | 0.4642 | 0, 4305 ©, 3940 0. 3568 0, 3202 
2. 4076 2. 3951 2.3579 2, 2975 2, 2161 2.1170 2, 0037 1, 8813 1, 7532 
F, 0. 2489 0. 2494 0, 2508 0, 2533 0, 2568 0, 2616 | 0, 2674 O, 2747 0, 2831 
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M,, =5, §, = 10°, « = 7°30’ 
% 
é Sa . fae -——- + 
101°15’ | 112°30' | 123°45' | 135°00’ | 146°15’ | 157°30’ | 168°45’ | 480°00’ | 480°00’ 
0. 00 2, 1188 2, 1298 2. 1404 2. 1504 2. 1587 2. 1651 2. 1688 2. 1859 2.1701 
0. 3736 0. 3755 ©. 3774 0. 3792 0. 3806 o. 3818 0. 3824 0. 3854 oO; 3826 
0. 3208 0, 3222 0. 3100 o. phe 0. 2241 0. 1545 0. 0775 0. 0000 ©. 0000 
0. 2622 0, 2284 0. 2038 0. 1895 0.1833 0. 1821 0.1828 0.1830 0. 1830 
1. 4472 1, 3115 1. 2089 1.1475 1.1208 1.1155 1.1184 1.1935 1.1194 
0. 05 2, 1265 2. 1385 2. 1504 2. 1616 2.1713 2.1791 2.1841 2.1858 
0. 3672 0, 3702 0. 3734 0. 3767 0.3802 0. 3835 0.3854 0.3860 
O. 3135 @,31%5 : 0. 3005 0. 2673 0.2171 0. 1516 0.0783 0.0000 
0, 2667 0, 2330 0. 2080 6. 1ysy 0.1857 o. 18435 8.3833 ©1830 
1. 4996 1, 3679 | 1. 2677 1. 2080 1. 1829 1. 1810 1. 1894 1. 1936 
A i} 
2.10 2.1293 | 2. 1413 2.1532 2.1641 2. 1734 2. 1803 2. 1844 2. 1857 
0. 3606 | 0. 3645 | 0. 3686 | 0.3731 | 9.3779 | 0. 3824 0. 3853 0. 3863 
0, 3078 0, 3069 0. 2933 0. 2605 0. 2116 0. 1478 0. 0759 0.°0000 
0. 2707 0. 2369 0. 2117 0. 1959 0. 1878 0. 1844 0. 1834 @. 1830 
1. 5264 1. 3958 1. 2952 1.2324 1.2026 1. 1937 1.1939 1.1936 
0.15 2.1315 2. 1434 2.1550 2. 1657 2.1745 2. 1808 2. 1845 2. 1858 
0. 3543 0. 3591 0. 3641 0. 3696 0. 3755 o. 3811 0. 3847 0. 3860 
0, 3024 0, 3007 0. 2864 0. 2538 0. 2059 0. 1434 0. 0734 0. 0000 
0, 2742 0, 2405 0. 2150 0. 1985 0. 1895 0. 1852 0. 1837 0. 1830 
1. 5478 1.4177 1. 3163 1.2501 1. 2153 1. 2004 1.1958 1.1935 
0, 20 2, 1333 | 2.1451 2 1564 2. 1668 2. 1752 2. 1812 2. 1847 2. 1859 
0.3485 ° 0.3541 0. 3600 ©. 3663 0. 3731 0. 3796 0. 3837 0. 3853 
0. 2973 0. 2947 0. 2799 0. 2474 ©. 2004 0. 1392 0. O711 0. 0000 
0. 2772 0, 243 0. 2179 0. 2007 0. 1910 0. 1859 0. 1838 0. 1829 
1, 5654 1, 435 1. 3333 1. 2638 1.2246 2. 2048 1. 1957 1.1932 
0. 25 2. 1348 2. 1465 2, 1576 2. 1677 2.1758 2. 1816 2. 1850 2, 1862 
0. 34.29 0. 3493 0, 3500 0. 3631 0. 3707 0. 3779 0. 382 0. 3841 
0. 2924 0. 2890 °O 2736 O. 2414 0. 1951 0. 1353 0. 0690 0. 0000 
0. 2798 0. 2462 © 2203 0. 2026 0. 1922 0. 1864 0. 1838 ©. 1828 
1. 5802 1. 4509 1. 3473 1. 2748 1. 2316 1. 2079 1.1971 1. 1926 
0. 30 2. 1362 2. 1477 2. 1586 2. 1685 2. 1764 2. 1820 2. 1854 2. 1865 
0. 3377 ©. 3448 0. 3523 0. 3600 0. 3683 0. 3761 0. 3807 0. 3825 
0. 2879 0. 2837 0. 2678 0. 2357 0. 1902 0. 1317 0. 0672 0. 0000 
0. 2821 0. 2486 0. 2225 0. 2042 Q. 1932 o. 1868 o. 1838 0. 1826 
1.5927 1. 4636 1. 3590 1. 2837 1.2371 1, 2100 1.1969 1.1917 
0. 35 2. 1376 2. 1489 2. 1596 2. 1693 2. 1770 2, 1825 2. 1858 2. 1870 
0. 3327 0. 3406 0. 3487 0.3571 | 0.3659 0. 3741 0. 3789 0. 3807 
0.2835 | 0.2786 | 0.2622 | 0. 2304 | 0.1857 | 0. 1284 0. 0655 0. 0000 
0. 2840 0. 2505 0. 2243 0. 2056 0. 1939 0. 1870 0. 1836 0. 1823 
1, 6032 1. 4743 1. 3687 1. 2909 1. 2413 1.2113 1. 1962 1. 1903 
0. 40 2. 1388 2. 1499 2. 1604 2. 1700 2. 1776 2. 1830 2. 1863 2. 1875 
0. 3279 0. 336 0. 3453 0. 3541 0. 3635 0. 3719 0. 3768 0. 3787 
0. 2795 0. 273 0. 2570 0. 2255 0. 1815 0. 1254 0. 0639 0. 0000 
0. 2856 O. 2522 0. 2258 0. 2067 0. 1945 o. 1871 0. 1833 0. 1819 
1.6119 1. 4833 1. 3769 1. 2968 1. 2444 1.2119 1.1949 1. 1884 
0.45 2. 1399 2.1509 2. 1613 2. 1708 2. 1782 2. 1836 2. 1869 2. 1880 
0. 3234 0. 3326 0. 3420 0. 3513 0. 3610 0. 3697 ©. 3745 0. 3765 
0. 2756 0. 2693 0. 2522 0. 2208 0. 1777 0. 1226 0. 0625 0. 0900 
0. 2869 0. 2536 0. 2271 Q. 2076 9. 19 $9 o. 1871 0. 1830 0. 1814 
1.6192 1. 4908 1. 3836 1. 3014 1. 2407 1, 2118 1, 1932 1. 1861 
0. 50 2.1411 2.1519 2. 1621 2. 1715 2. 1788 2. 1842 2. 1875 2. 1887 
0. 3189 0. 3288 0. 3387 0. 3484 0. 3585 0. 3673 0. 3720 0. 3740 
0. 2720 0. 2650 0. 2476 0. 2165 0. 1741 0. 1200 0. 0612 0. 0000 
0. 2880 0, 2548 0. 2282 0. 2083 0. 1952 0. 1869 o. 1825 o. 1808 
1.6251 1. 4970 1. 3°91 1. 3050 1. 2480 1.2111 1. 1908 1. 1833 
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M.. = 5; Ey = 10°, « = 7°30° 


1629 
3356 
2433 
2290 
3934 


1638 
3324 
2393 
2296 
3968 


1646 
3293 
2355 
2300 
3991 


165 

3268 
2320 
2303 
4005 
1663 
«3231 
- 2286 
2303 
401i 


7-900 OOO FO0OY HoOOODY 


~ 99908 


1672 
3200 
2255 
2301 
4007 


1681 
3167 
2225 
2298 
3995 


1691 
3134 
2197 
2292 
3974 


1702 
3100 
2171 
2285 


rOOON rFOOON FOOPN 


~rogoN 


2. 1722 
0. 3456 
2125 
2087 
3076 


-1739 
3427 
2087 
2090 
3093 


1738 
3398 
2052 
2091 
3101 


rO00N -oO 


~o909ON 


1746 
3369 
2019 
2091 
3100 


-9908 


1755 
3338 
1958 
2088 
3091 


roooNM 


1764 
3307 
1959 
2084 
- 3073 


1774 
3274 
1932 
2077 
3045 


1784 
3239 
1906 
2068 
3007 


1796 
3201 
1882 
2057 
2956 


1810 
3159 
1859 
2042 
2888 


mO09N FODON ¥OOON FOODON 


O19). ON 


0. 3281 


% 


1795 
3559 
1707 
+1953 
2486 


-O00n 


. 1892 
+3532 
1676 
1952 
2484 


1809 
3505 
1647 
1949 
2475 


1817 
3476 
1620 
i945 
2457 
1826 
3447 
1594 
1y.4o 
2432 


ro99% ~990N poOCON 


9:0. Osh 


1836 
3415 
1571 
1932 
2398 


18.46 
3381 
1548 
1922 
2354 


1858 
334+ 
1527 
1gol 
2297 


1872 
3302 
1508 
1894 
2225 


1888 
3254 
1490 
1874 
2131 


~OOON FOOON -O9O0K8 FrOOON 


rooo, 


0. 3405 


ook 


1848 
3648 
1177 
.1866 
:2097 


. 1856 
3621 


ro90N FOOON FOPOoN FOOO9r -=9o99N ~S9O9ON FO0ON KOD ON 
~ me = 5 t ~ ~ ~ 
= - ~ 
0 io ao Ne} ~~ ww wy 
we) > oO “NN wn fe WAY 


ro9goN 
Z 
fe} 
wm 
erg 


13 
9 

ae 
.1818 
1879 


.18y1 
. 3665 
,o5yo 
1811 
1843 


1900 
3634 
0579 
1801 
1800 


*~O00N KF OCOON 


~990N 


1910 
sei 
0570 
1790 
1749 


ee 
3 

eee 
1777 
1686 


OOO 


reeeNn 


3525 
0554 
1761 
. 1612 


roo 8 y 


1949 
3478 
0546 
1742 
1520 


roooN 


1968 
3422 
0540 
1716 
1400 


1995 
an 
1883 
1226 


000.8 


0.0-0'8 


1934 


1894 
3714 
0000 
1801 
1800 


~ooon 


.1902 
3085 
- 0000 


+1793 
1760 


roo00on 


1911 
3655 
0000 
1783 
-1713 


1921 
3621 
0000 
1771 
1658 


1933 
3585 
0000 
1757 
1593 


r990N “ooON 


roooy 


1946 
3544 
0000 
1741 
1515 


1961 
3498 
0000 
1720 
1420 


00.98 


9°90; 0.8 


1981 
F441 
9900 
1695 
1298 


roooN 


2007 
3365 
0000 
1658 
1123 


rooOoN 


2073 
3182 
0000 
1565 
0674 


0. 3652 


roooN 


480°00’ 


! 


© 0 


0. 05 


0. 10 


0.25 


0. 30 


0. 35 


©. 40 


0. 45 


0. 50 


0°00’ 


RESON NOLO rF HPODOrF YODO VOTO» NOODOM 
° ° Q 
8 8 8 8 & $ 
° } ° ° o o 
° fo) 3 ie) } fo) 


pooon 
3 
fe} 
fe) 


1, 9803 
0. 5306 
0286 
7659 
9852 


9831 

209 
Eee: 
7657 
9863 


9858 
5114 
0302 
7649 
9845 


9884 
5021 
0306 
7637 
9812 


NOOO! 


REOSOr NOOOY 


SOOOr 


1,.9910 
0. 4931 
0, 0310 
0. 7619 
2.9766 


1.9936 
0. 4842 
0. 0313 
0. 7598 
2.9707 


1.9961 
©. 4755 
0, 0316 
0. 7572 
2. 9636 


8 
ee) 


7342 
9553 


0012 
4585 
0321 
7509 
9461 


0037 


SOf29N No 2 Ors 


XOOON 
° 
Ww 
N 
w 


1. 9824 
0. 5312 
oO. 0564 
me 749 

2.938 


1.9859 
0.5217 
0.0583 
0.7492 
2.9454 


1, 9886 
0. $123 
0. 0595 
9. 7485 
2.9448 


1.9913 
9. 5031 
0. 0504 
0.7474 
2. 9425 


1.9939 
0. 4941 
0.0611 
0. 7458 
2. 9387 


1.9964 
0. 4853 
0.061 
0. 743 
2. 9335 


1.9990 
0. 4767 
0, 0622 
9.7414 
2.9272 


2.0015 
©, 4682 
0, 0627 
0. 7386 
2.9197 


2.0040 
0.4599 
0. 0632 
9.7354 
2.9110 


2, 0065 
9.4517 
2. 0635 
9.7319 
2.9013 


0990 
- 4436 
. 0538 
7280 
3906 


voooNn 


M,, 


=5, B, = 15°, a= 5° 
0 

11°15° | 22°30’ 5 | 0°00" | ateis’ | 2araor | 33%s" | as 33°45" | 45°00" | 56°15" iis 67°30" | 78°45’ | 90°00" 
1. 9858 1.9905 1. 9963 2. 0030 2. 0105 2. 0186 
0. $321 | 0. 5333 | 0.5349 | 9 5367 0. 5387 0. 5409 
0. 082 ©. 1070 0, 1282 0. 1456 0. 1586 ©. 1663 
0.7229 | 0.6884 | 0.6482 0. 6046 0. 5600 O- 5168 
2.8644 2.7663 2.6498 2. 5212 2. 3870 2. 2538 
1.9904 1.9965 2.0041 2. 0129 2. 0228 2- 0334 
9.5230 0.5248 0.5270 0. §295 0. 5324 0. 5354 
0.0855 0.1102 0.1318 0. 1493 0. 1622 0. 1697 
pa be ©.6887 0.6487 0. 6053 © §609 0. §177 
2. 8797 2. 7930 2. 6898 2. 5757 2. 4566 2. 3382 
1. 9932 1.9995 2, 0072 2. 0162 2. 0262 2. 0369 
0. 5137 9. 5157 O. 5181 0. 520 0. 5240 0. $273 
0. 0871 0. 1123 0. 1341 0. 151 0. 1648 O. 1722 
0. 7225 0. 6885 0. 6487 0. 6055 0. 5613 0. 5182 
2.8811 | 2.7967 | 2.6960 | 2. 5844 2. 4673 2. 3505 
1.9959 2 ee 2.0101 2.0191 2. 0292 2. 0398 
2. 5047 | 0. 506 0. 5095 0. 5125 0. 5158 0. 5194 
0. 0884 0. 1138 0. 1358 0. 1536 0. 1664 0. 1737 
0.7215 9. 6878 0. 6483 0. 6054 0. 5613 0. 5184 
2. 8802 | 2.7976 | 2.6989 | 2. 5892 2. 4736 2. 3577 
1.9985 2. 0049 2.0127 2. 0218 2. 0318 2.0425 
9.4958 9. 4982 0. 5010 O- 5043 9. 5079 0. 5117 
0. 0894 ©, 1150 0. 1371 0. 1549 0. 1677 0. 1748 
0. 7202 0. 6867 0. 64.75 0. 6048 0. 5610 0. 5183 
2.8777 2.7967 2. 6997 2.5915 2. 4772 2. 3621 
2.0011 2.0075 2 oe 2.0244 2. 0344 2.0450 
0. 4872 0. 4897 0. 492 0. 4953 0. 5001 0. 5042 
0, 0902 0.115 0, 1381 0. 1559 0. 1685 0.1755 
0. 7184 0. 6852 0. 6463 0. 6039 o 9604 0. 5178 
2.8737 | 2.7941 | 2.6987 2. 5919 2. 478 2. 3644 
2, 0037 2, 0100 2.0178 2. 0269 2, 0368 2. 0474 
0. 4787 0. 4814 0. 4847 0. 4885 0. 4926 ©. 4969 
9, 0909 0.1168 0. 1390 ©. 1567 0. 1692 0, 1759 
0, 7162 9. 6833 0. 6447 0. 6027 0. 5594 0. 5171 
2. 8685 2, 7902 2. 6962 2. 5908 2.4787 2. 3651 
2. 0062 2.0125 2, 0203 2, 0293 2.0392 2. 0497 
0. 4704 0. 4733 0. 4768 0. 4809 0. 4852 0. 4898 
0.0915 0.1175 0. 1397 ©. 1573 0. 1697 0, 1762 
oO. hes? 0. 6811 0. 6429 0, 6011 0. 5582 0. 5160 
2, 8620 2.7851 2. 6924 2. 5883 2. 4773 2 3643 
2. 0087 2.0150 2.0227 2.0317 2. 0415 2.0520 
0. 4622 0. 4653 0. 4691 0. 4734 0. 4780 0. 4828 
0, 0921 0, 1181 0. 1403 0. 1579 0.1701 0. 1764 
0.7108 | 0.6785 | 0. 6406 ©. 5993 0. 5566 0. 5147 
2.8544 | 2.7787 | 2.6874 | 2.5845 2.4745 2, 3622 
2.0112 2.0174 2.0251 2.0340 2. 0438 2.0542 
0. 4542 0. 4575 0. 4615 0. 4661 0. 4710 0. 4760 
0, 0926 ©. 1187 ©. 1409 0, 1584 0. 170 0. 1765 
©, 7075 9. 6756 ©. 6381 ©. 5971 0. 554 0. §131 
2. 8457 2.7713 2. 6813 2. $796 2.4707 2. 3590 
2.0136 2.0199 2. 0275 2. 0364 2.0461 2.0564 
0. 4463 0. 4498 0. 4541 0. 4589 0. 4541 0. 4694 
0. 0931 0. 1192 ee o. 1587 °. see athe 
0. 7039 0. 6724 0. 5947 3. 592 0. $113 
2. 8360 2. 7627 :: poe 2. rae 2. 455 7 2.3517 _ | 


238 


co K 
tv 
: uour | 14945" | 22°30" | ageas’ | 45°00" | sos’ | 67°30" | 78°48" | 90°00" 
‘ mes os 
0.55 _ 0078 2, 0087 2.0115 2.0161 2, 0223 2. 0249 2. one 2, 0483 2, 0585 
0. $333 0. 4339 0. 4356 ©, 4394 ©. 4422 0. 4407 0. 451 0. 4573 0. 4628 
0, C090 0, 0326 0, 0641 0, 0935 0, 1197 0.1418 0, 1591 ©, 1708 0. 1764 
©. 7437 0. 7386 °. 7230 0. 7000 0. 6688 0. 6321 o, 5919 0. 5593 0. 5092 
2. 9231 2.9119 2, 878 2. 8252 2. 7532 2. 6658 2. 5666 2.4597 2. 3494 
0. 60 2, 0104 2.0113 2.0141 2, 0186 2, 02-47 2.0323 2, 0410 2. 0505 2, 0607 
0, 4252 0. 425 0. 4277 0. 43°7 0. 4346 ©. 4394 0. 4448 0.4505 1 0.4564 
0, 0900 0. 032 0. 0645 0. 0939 0, 1202 0. 1.422 ©. 1594 0.1709 | 0, 1763 
0. 7389 0. 7338 0. 7192 0. 6957 0. 6649 °. 6287 0. 5889 0. 5477 0. 5069 
9095 2. 8985 2, 8660 2. 8134 | 2. 7426 2. 6565 2. $585 2.4527 2. 3432 
0. 65 2.0129 2. 0139 2, 0166 2.0211 2.0272 2. ei46 2. 0433 2, 0528 2. 0628 
0, 4172 0. 4179 0. 4198 0. 422 0. 4271 O. 4322 ©. 4379 0. 4439 0. 4500 
0, 0090 0, 0330 0. 0648 0. 0943 0, 1206 oO. 1426 0. 1596 0, 1719 0. 1762 
0. 7337 °. el 0. 7142 0. 6911 | 0. 6607 0. 6249 0. 5856 0. 5448 0. 5043 
2. 8948 2. 8841 2. 8523 2. 8006 2. 7310 2. 6462 2. 5495 2. 4447 2. 3359 
0. 70 2.0155 2.0165 2. 0192 2. 0236 2. 0296 2. 0370 | 2. 0456 2, 0550 2. 0650 
0. 4092 0. 4099 0. 4120 0. 4153 0. 4197 0. 4250 | 0. 4310 9. 4373 0. 4437 
0, 0000 0, 0331 0, 0650 0. 0947 0, 1210 | O. 1430 0.1999 O.1711 | ©. 1760 
281 0, 7232 0. 7090 0, 6862 0, 6562 0. 6209 0. 5820 0.5416 | 0. 5015 
3792 2, 8686 2, 8375 2. 7868 2. 7184 | 2. 6349 2. 5395 2, 4358 | 2. 3277 
0.75 2,0181 2.0191 | 2.0217 2.0261 | 2.0321 | 2.0394 2. 0479 | 2.0572 | 2,0672 
0, 4012 0.4020 | 0, 4041 0. 4076 | 0. 4123 0. 4179 0.4242 | 0. 4303 0. 4374 
0, 9000 0, 0333 0. 0653 0. 0Y50 0.12130: 0.1433 0.1601 ! 0.1711 0. 1758 
O, 7222 0. 7174 0. 7034 0. 6809 0. 6514 0.6166 | 0.5782 0. 5382 0. 4984 
2, 8624 2. 8521 2, 8216 2.7719 2. 7048 2. 6226 2.5285 2.4258 2. 3186 
0. 80 2.0208 2.0217 2.0244 2.0287 2.0346 2.0418 2.0502 2.0595 2. 0693 
0. 3933 0. 3940 0. 3963 0. 4000 0. 4049 0. 4108 0. 4173 0. 4242 0. 4311 
0, 0000 0. 0334 0. 0656 0. 0954 0.1217 0. 1436 0. 1603 0.1711 0.1757 
0. 7159 0.7112 ©. 6974 0. 6753 0. 6463 0. 6119 0. §740 0. 5345 °. 493" 
2, 8447 2. 8346 2. 8047 2. 7560 2. 6901 2. 6093 2.5165 2.4149 2. 3085 
0. 85 2.0235 2.0244 2.0270 2. 0313 2. 0371 2. 0443 2. 0526 2.0618 2.0715 
0. 3852 | 0. 3861 0. 3885 | 0.3923 | 03975 | 9.4036 | 0.4105 0. 4177 0. 4248 
0, 0000 0. 0335 0. 0658 0.0957 0.1221 0. 1439 0. 1605 0.1711 0.1755 
0. 7093 0. 7046 0. 6911 0. 6694 0. 6408 0. 6069 0. 5696 0. 5305 0. 4915 
2.8257 2.8159 2.7867 2.7390 2. 6744 2.5949 2. 5034 2. 4030 2. 2974 
| 
0. 90 2, 0263 2.0271 2. 0297 2. 0340 2. 0397 2.0468 2.0550 2.0641 2. 0738 
0. 3772 9. 3780 0, 3806 0. 3846 ©. 3900 0. 3965 0. 4036 0. 4111 0. 4185 
0, 0000 0. 0337 0. 0661 0. 0960 0. 1224 9. 1442 0. 1607 0. 1712 0. 1753 
0, 7022 ©. 6977 0. 6844 0. 6631 0. 6350 0. 6016 0. 5648 0. 5262 0. 4876 
2, 8057 2.7960 2. 7675 2.7208 2. 6575 2.5794 2. 4893 2. 3900 2. 2853 
0. 95 2, 0291 2.0299 2.0325 2. 0367 2.0423 2.0493 2. 0574 2. 0665 2.0761 
0. 3692 oO. 3699 0. 3726 0. 3768 0. 3825 0. 3892 0. 3967 0. 4045 0. 4121 
0, 0000 0. 033 0, 0663 0. 0964 0. 1227 0.1445 0. 1608 0.1712 0.1751 
0.6947 | 9. 6903 0.6772 | 0.6563 | 0.6288 | 0.5960 0.5597 ©. 5216 0, 4834 
2, 7843 2.7749 2.7470 2.7014 2. 6394 2. 5627 2. 4739 2.3759 2. 2720 
1,00 2, 0320 2. 0328 2. 0353 2. 0394 2. 0450 2.0519 2. 0609 2. 0689 2. 0785 
0.3607 | 03617 | 0.3645 | 0.3689 | 0.3748 | 0.3819 0. 3897 0. 3977 0, 4056 
©. 0000 0. 0339 0. 0666 0. 0967 0. 1231 oO. cr 0. 1610 0. 1712 0. 1749 
©, 6868 0. 6825 0. 6697 0. 6492 0. 6221 0. 5899 0. 5542 0. 5167 0. 4789 
2, 7616 2.7524 2.7252 2. 6807 2.6199 2. 5448 2.4574 2. 3605 2.2575 
Fx 0, 3520 0. 3523 ©. 3530 ©. 3543 0. 3561 0. 3583 0. 3610 0. 3641 0. 3676 


239 


101°15’ | 112°30’ | 123°45° | 135°00" 146715" | 157°30" | 168°45" | 480°00" | 480°00’ 


| 
| 
0. 00 2. 0269 2. 0352 2. 0430 2.0501 2.0560 2. 0605 2. 0633 2. 0929 2. 0642 
0. 5431 ©. 5453 | 0.5474 | 0.5493 | 0.5509 | 0.5521 0. 5528 0. 5608 0. 5531 
0. 1680 0. 1631 0. 1510 o. 1316 0. 1056 0. 0738 0. 0380 0, 0000 0. 0000 
0. 4766 0.4411 0. 4112 0. 3873 0. 3694 0. 3571 0. 3500 0. 3476 0. 3476 
2.1274 2.0129 1.9144 1. 8342 1.7731 1. 7308 1.7061 1. 8645 1. 6980 
0. 05 2. 0443 2.0553 2. 0657 2.0753 2. 0835 2. 0897 2.0936 2. 0950 
0.5386 | 0.5417 | 0.5447 | 0.5475 | 05499 | 0.5517 0. 5529 0. 5533 
0. 1719 | 0. 1657 0. 1533 0. 1338 0. 1075 0. 0753 0. 0389 0, 0000 
0. 4776 0. 4420 0.4119 0, 3878 0. 3646 0.3571 o 5499 0. 3475 
2.2264 {| 2.1259 2, 0405 1.9725 1.9224 1. 8889 1. 870Q 1. 8639 
0.10 2. 0478 2. 0587 2.0690 2. 0783 2. 0861 2. 0920 2.0957 2. 0969 
0.5307 9.5340 0.5372 0.5401 0.5426 0.5445 0.5457 0.5461 
0. 1734 0. 1679 0.1553 0. 1355 0. 1089 0. 0753 0. 0394 0, 0000 
0. 4782 0. 4425 0. 4123 0. 3880 0. 3696 ° 3208 0. 3495 0. 3471 
2. 2393 2, 1384 2, 0515 1, 9810 1. 9276 1. 8908 1. 8694 1. 8623 
0.15 2.0507 2.0615 2.0717 2. 0808 2, 0884 2. 0942 2.0977 2. 0989 
0. 5230 0. 5265 9. 5299 0. 5329 0. 5355 0. 5375 0. 5388 0. 5393 
0. 1748 0. 1691 0. 1562 0. 1362 0, 1093 0.0755 0. 0394 0. C000 
0.4784 | 0.4428 | 0.4124 | 0.3879 | 0.3693 | 0.3565 0. 3489 0 3164 
2. 2468 2.1454 2, 0573 1. 9849 1.9293 1. 8903 1.8674 1, 8598 
0. 20 2. 0534 2, 0641 2. 0741 2. 0831 2. 0906 2. 0962 2. 0996 2. 1008 
0.5155 © 5192 0, 5228 0. 5260 0. 5287 0. 5308 0. 5322 0. 5326 
0. 1756 0. 1696 0. 1565 0. 1363 0. 1093 0. 0754 0. 0393 0, 0000 
0. 4783 0.4427 | 0.4123 0. 3876 | 0.3688 | 0.3557 0. 3481 0. 3456 
2.2514 2. 1496 2. 0604 1. 9864 1, 9290 1. 8885 1. 8645 1, 8565 
0.25 2.0558 2. 0664 2. 0764 2. 0853 2, 0926 2.0981 2.1015 2. 1027 
0. 5082 0. §122 0. 5159 0.5192 0. 5221 0. 5243 0.5257 0. §262 
©. 1761 0. 1698 0. 1565 0. 1361 0. 1089 0.0751 0. 0392 0. 0000 
0. 4780 0. 4423 0. 4118 0. 3870 0. 3681 0. 3548 0. 3470 0. 3445 
2. 2539 2.1517 2.0616 1. 9863 1. 9274 1. 8856 1. 8606 1. 8523 
0, 30 2.0581 2. 0687 2. 0786 2. 0874 2.0946 2. 1001 2. 1034 2. 1046 
0. 5012 0. §053 0. 5092 0. 5127 0. 5157 0. 5180 0. 5195 0. 5200 
0. 1763 0, 1698 0. 1562 0. 1356 0. 1085 0.0757 0. 0389 0. 0000 
©. 4773 0. 4417 0.4111 o. 3862 0. 3671 0. 3537 ° 3458 0. 3432 
2. 2547 2, 1522 2. 0612 1.9848 1.9247 1. 8817 1. 8560 1. 8474 
| 
0. 35 2.0604 | 2.0708 2. 0807 2. 0894 2. 0966 2, 1020 2. 1053 2. 1065 
0.4943 | 0.4986 0. 5027 0. 5063 0. 5094 0. 5118 0. 5133 0. 5138 
0. 1763 0, 1696 0. 1558 0. 1354 0. 1079 0. 0753 0, 0387 0. 0000 
©. 4764 0. 4408 0. 4102 0. 3851 0. 3659 0. 3524 0. 3444 0. 3417 
2.2541 2.1513 2.0596 1.9822 1.9210 1.8769 1.8505 1.8417 
0. 40 2. 0626 2. 0730 2. 0827 2. 0914 2. 0986 2. 1039 2. 1072 2. 108 
‘ 0. 4876 0. 4921 0. 4963 0. 5001 0. 5033 0. 5057 0. 5073 0. 507 
0. 1762 0. 1693 0, 1553 ©. 1345 O. 1073 0. 0748 0. 0384 6. 0000 
©. 4753 0. 4397 0, 4090 0. 3839 0. 3645 0. 3508 ©. 3427 0. 3401 
2. 2523 2. 1492 2. 0569 1.9786 1. 9163 1.8714 1.8444 1. 8353 
©. 45 2. 0647 2.0751 2. 0847 2. 0934 2. 1005 2. 1058 2. 1091 2. 1102 
0, 4810 0. 4858 0, 4901 0. 4940 0. 4972 0. 4998 0. 5014 0. 5019 
0. 1761 0. 1688 0. 1547 0. 1338 0. 1066 0. 0743 0. 0381 0. 0000 
0. 4738 0. 4383 0. 4077 0. 3824 0. 3629 0. 3491 0. 3407 0. 3382 
2. 2493 2. 1461 2.0532 1.9740 1.9108 1. 8651 1. 8375 1. 8282 
0. 50 2, 0668 2.0771 2. 0868 2.0953 2. 1024 2. 1078 2.1110 2.1121 
0.4746 | 0.4795 | 0.4840 | 0.4880 | 0.4913 | 0.4939 9. 495 0. 4960 
0. 1758 °. pee 0. 1541 0. 1331 0. 1060 0. 0737 0. 037 0, 0000 
0. 4722 0. 436: 0. 4061 0. 3897 Oo. 3611 0. 3472 0. 3389 0. 3362 
2. 2453 2. 1419 2. 0485 1. 9635 1.9045 | __1. 8580 1.8299 | 1. 8204 4 


M., =5, 6, = 15°, @=5° 


oc 


0 
135°00’ | 146°15’ | 157°30’ | 16°45’ | 180°00’ 180°00’ 


10115" | 12°30" | 193°45' 


ar 


0.55 2, 0689 2, 0792 2, 0888 2. 0973 2. 1044 2, 1097 2. 1130 2.1141 
0, 4683 0. 4734 0, 4780 0. 4821 0. 4855 0. 4880 0. 4896 0. 4992 
0.1755 0. 1679 0. 1534 0. 1323 0, 1052 | 0. 0732 0. 0375 0. 0000 
0. 4793 0. 4350 0, 4043 0. 3789 0. 3591 0. 3451 0. 3368 0. 3340 
2, 2403 2, 1368 2.0429 1. 9622 1. 8974 1.8501 1. 8215 1.8119 
0. 60 2, 0710 2, 0812 2. 0907 2, 0993 2. 1064 2.1117 2.1149 2.1161 
0. 4620 0. 4673 0, 4721 0. 4762 0. 4796 o, 4822 0. 4838 0. 48.33 
0. 1752 0. 1673 0, 152 0. 1316 0, 1045 | 0.0726 0. 0372 0. 0909 
0, 46382 0. 4329 0. 4023 0. 3768 0. 3569 O. 3428 0. 3344 0. 3316 
2. 2344 2, 1308 2, 0365 1.9551 | 1. 8895 1. 8415 1, 8124 1, 8026 
0. 65 2. 0731 2, 0832 2.0928 2.1013 2. 1083 2.1137 2.1170 2.1181 
0.4559 | 0.4614 | 0.4662 | 0.4704 | 0.47383 | 0.4764 0.4779 0.4735 
0. 1748 0. 1667 0, 1520 0. 1308 0. 1038 0.0721 0. 0369 0. 0000 
0, 4658 0. 4307 0. 4000 0. 3745 | 0. 3546 0. 3403 0. 3318 0. 3290 
2. 2275 2. 1239 2, 0292 1.9471 1, 8807 1.8321 1. 8024 1.7925 
0. 70 2.0752 2. 0853 2. 0948 2. 1033 2. 1104 2.1157 2.1190 2.1201 
0. 4498 ©. 4554 0, 4604 0. 4646 0. 4680 0. 4705 0. 4721 0. 4726 
0. 1744 0. 1661 0, 1512 0. 1300 0. 1031 0. 0715 0. 0366 0. 0000 
0, 4632 0. 4282 0. 3976 0. 3720 0. 3520 0. 3376 0. 3291 0. 3262 
2, 2197 2, 1160 2,0210 1. 9383 1, 8712 1, 8218 1.7917 1.7816 
0.75 2.0773 2. 0873 2, 0968 2. 1053 2. 1124 2.1178 2.1211 pias ka) 
0. 4437 0. 4495 0. 4546 0. 4588 0, 4621 0. 4646 0. 4661 0. 4606 
0. 1740 ©. 1656 0, 1505 0.1292 } 0, 1024 0. 0710 0. 0363 0. 0000 
0.4604 | 0.4256 | 0.3949 | 0. 3693 0.3492 | 0.3347 0. 3261 ©. 3232 
2.2110 2, 1073 2.0119 1. 9286 1. 8607 1.8106 1.7801 | 1.7098 
o. 80 2. 0794 2. 0894 2.0989 2. 1074 2.1146 2. 1200 2. 1233 2.1245 
0. 4377 ©. 4436 0. 4487 0. 4529 0. 4562 0. 4586 0. 4600 0. 4605 
0. 1736 0. 1650 0. 1498 0. 1285 0. 1017 0, 0705 0, 0361 0, 0000 
©. 4573 0. 4226 0. 3921 0. 3664 0. 3461 0. 3316 0. 3228 0. 3199 
2. 2013 2. 0977 2. 0019 1.9179 1, 8493 1.7985 1. 7674 1. 7569 
0. 85 2. 0816 2. 0916 2. 1010 2. 1096 2. 1168 2. 1222 2.1256 2. 1268 
0. 4316 0. 4376 0. 4428 ©. 4470 0. 4502 0. 4524 0. 4538 0, 4542 
0. 1732 0. 1644 0. 1491 0. 1277 0. 1010 0. 0699 0. 0358 0. 0000 
0. 4540 0. 4195 0. 3889 0. 3632 0. 3428 O. 3281 0. 3193 0. 3163 
2. 1907 2. 0871 1.9909 1. 9063 1. $368 1.7852 1.7535 1.7428 
0.90 2. 0838 2, 0937 2. 1032 2.1118 2.1191 2.1246 2. 1280 2.1292 
0. 4255 0. 4316 0. 4368 0. 4409 0. 4440 0. 4461 0. 4473 0. 4477 
0. 1728 0. 1638 0. 1483 0. 1269 0. 1003 0. 0694 0. 0355 0. 0000 
0.4504 0.4160 0.3855 0.3597 0.3392 0.3244 0.3154 0.3124 
2.1790 2.0754 1.9789 1. 8935 1.8231 1.7707 1.7384 1.7274 
0.95 2. 0860 2. 0960 2. 1055 2.1141 2.1215 2.1271 2. 1306 2.1318 
0. 4193 0. 4255 0. 4307 0. 4347 0. 4376 0. 4395 0. 4405 0. 4408 
0. 1724 oO. 1632 0. 1476 O. 1262 0. 0996 0. 0689 0. 0352 0. 0000 
0. 4465 0. 4123 o. 3818 0. 3559 0. 3352 0. 3202 0, 3112 0. 3081 
2. 1662 2. 0627 1.9657 1. 8795 1. 8081 1.7546 1.7216 1.7104 
1,00 2. 0884 2. 0983 2. 1078 2. 1166 2. 1240 2. 1298 2. 1334 2. 1347 
0. 4129 0. 4193 0. 4244 0. 4282 ©. 4309 0. 4324 0. 4333 0. 4335 
0. 1720 0. 1626 0. 14 3 0. 1255 0. 0990 0. 0684 0. 0349 0. 0099 
©. 4423 0. 4082 0. 377 0. 3518 0. 3309 O. 3157 °. BO 0. 3033 
2, 1522 2. 0486 1.9511 1. 8640 1.7914 1. 7367 1, 702 1.6913 
Fe 0. 3712 0. 3750 0. 3787 0. 3821 0. 3851 0. 3874 0. 3888 0. 3893 


eh 
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M,=5, 
22°30 | 33°45’ 
1. 9044 1, 9108 
0. §103 0. 5120 
0. 1047 0. 1545 
1, 0144 0.9495 
3. 3781 3.2224 
ee te 
9. . 502 
°. aoe lo, aa 
1.0140 Yo. ysvy 
3. 3894 | 3. 2474 
oye | 0.9932 
}. a | 0, 1608 
1.0142 | 0.9596 
3.3917 | 3.2551 
1. 9145 | 1. 9230 
0. 48c6 0. 4838 
o.111t | 0, 1632 
1.0131 | % 9593 
3. 3918 : 3.2597 
1.917 | 1.9269 
0.4711 | 0.4746 
0.1127 | 0, 1653 
1.0116 | 0.9494 
3. 3902 | 3. 2620 

| 

1,.9202 1. 9288 
0. $617 0. 4656 
0. 1141 0. 1673 
1. 0095 0. 9481 
3. 3809 3. 2626 
1. 9230 1. 9317 
0. 4525 0. 4567 
0.1155 0. 1691 
1.0068 | 0.9462 
3. 3822 3.2015 
1.9257 | 1.9344 
See ces 
1.0037 0.9440 
3.3762 | 3.2589 
1.9285 1.9371 
0. 4344 0. 4395 
0. 1180 0. 1725 
1, 0001 0. 9412 
3- 3689 3. 2550 
1.9312 1. 9398 
0. 4256 0. 4311 
0. 1192 0. 1741 
0.9961 0. 9381 
3. 3604 3- 2499 
1. 9339 1.9425 
0. 4169 0. 4228 
0. 1204 0. 1757 
9. 9915 0. 9345 
3. 3507 3. 2435 


g, = 15°, a = 10° 


oe 45°00’ | 56°15’ | 67°30’ 78°45’ 90°00’ 
| 1.9197 1. 9308 1.9440 1.9588 1.9751 
0. 5144 0. 5174 0. §209 0. 5249 0, §292 

0, 2011 0. 2435 0. 2807 0. 3115 0. 3346 
0. 8668 0. 7730 0. 6748 0. 5787 0. 4897 
3. 0193 2. 7821 2. 5249 2. 2624 2.0079 

| 1.9273 1.9409 1.9569 1.9749 1.9945 
0. 5060 0. 5101 0. 5149 0. 5204 ©. 5263 

| 0, 2050 0. 2472 0. 2835 0. 3127 0. 3338 
| 0.8004 | 0.7753 0. 6779 0. 5b2 0. 4938 
|] 3.0613 2. 8425 2. 6036 2. 3580 2.1180 
| 1.9312 | 1.9453 1.9618 1.9803 2, 0004 
0. 497° 0. 5017 0. 5073 0. 5135 O. 5203 
0, 2033 0. 2506 0. 2867 0, 3154 0. 3356 
0. 8694 0.7772 0.6806 0.5858 0.4976 

| 3.0757 2. 8641 2. 6323 2.3931 2.1582 

| 

| 1.9345 1.9489 1.9657 1.9844 2. 0047 
0. 4881 0. 4934 | 0. 4997 0. 5067 0. 5143 
0. 2111 0. 2535 0, 2894 0. 3176 0. 3370 

0, 8699 0. 7786 0. 6829 0. 5888 0. 5011 

3. 0858 2. 8802 2.6542 2. 4202 2. 1894 
1.9377 1.9521 1.9690 1.9879 2. 0082 

| 0. 4794 0. 4854 0. 4924 0. 5001 0, 5084 
0. 2135 0. 2561 0.2918 0. 3194 ©. 3382 

| o. 87c0 0.7797 0. 6848 0. 5915 0, 5044 
| 3.0931 2. 8929 2.6722 2.4427 2.2154 
1.94¢6 1.9552 1.9721 1.99¢9 2.0112 

| 0. 47¢9 0. 4775 0. 4852 0. 4938 0. 5028 
1 0.2158 0. 2584 0. 2939 0, 3210 ©. 3390 
0. 8696 0, 7803 0. 6864 0. 5938 0. 5073 
3. 0983 2.9031 2. 6873 2. 4620 2. 2378 

1. 9434 1.9580 1. 9749 1. 9937 2. 0138 

| 0. 4626 0. 4698 0. 4783 0. 4876 0. 4974 
0. 2179 0, 2605 0. 2958 O, 3224 O. 3397 

i 0. 8688 0. 7805 0. 6876 0. 5959 0. 5100 
3. 1016 2.9113 2.7001 2. 4787 2. 2574 
1. 9462 1. 9607 1.9775 1, 9962 2.0162 
0.4544 0. 4623 0. 4715 0, 4816 0. 4922 
0.2199 0.2625 0.2975 0.3236 0.3402 
0. 8675 0, 7803 0. 6885 0. 5977 0. 512 
3. 1034 2.9177 2.7109 2. 4934 2.274 
1.9488 1. 9633 1. 9800 1, 9985 2. 0184 

| 0.4464 | 0.4550 0. 4649 0. 4758 0. 4871 
0, 2218 0. 2644 0. 2991 ©. 3247 0. 3405 

| o. 8659 0. 7798 0. 6891 0. 5992 0. 5146 
| 3. 1037 2. 9225 2.7201 2. 5062 2. 2903 
| 1.9514 1. 9658 1. 9823 2, 0007 2. 0204 
| 0. 4386 0. 4478 0. 4585 0, 4702 0. 4823 
0. 2237 0. 2663 0. 3007 0. 3257 0. 3408 
0. 8638 0. 7789 0. 6893 0, 6cO4 0. 5165 
3. 1027 2.9258 2.7277 2.5175 2. 3041 
1.9540 1. 9€82 1.9846 2. 0028 2. 0223 

0. 4309 0. 4408 0. 4523 0. 4648 0. 4777 

0. 2254 0. 2680 0. 3021 0. 3267 ©. 3409 
0. 8614 | 0.7777 0. 6893 0. 6913 0. 5182 
3.3907 | 3.2435_| 3.1003 | 2.9279 | 2.7340 2. 5273 2. 3165 


2he 


M,, = 5, 8, = 15°, @ = 10° 


0 
é | -- ; . ome 

oroo’ | 11°15’ | 22°30 | ages’ | 45°00" | seis’ | 67°30 | 7 78°45" | 78°45 | 90°00" 90°00’ 
0.55 1.9297 1.9315 1. 9366 1.9451 1.9565 1, 9706 1. 9868 2. 0048 2, 0240 
0. 4031 0. 4044 0. 4083 0. 4146 0. 4733 0. 4339 0. 4462 9. 4595 9. 4732 
0, 0000 0. 0618 0.1215 0. 1772 0, 2272 0. 2697 0. 3935 0. 3275 ©. 3410 
1, 0345 1. 0222 0. 9866 0. 9305 0. 8586 0. 7762 oO. 6890 0, 6021 0. 5197 

3. 4258 3- 4041 3. 3398 3. 2359 3. 0968 2. 9287 2. 7389 2.5358 2. 3276 

0. 60 1.9325 1. 9342 1. 9394 1.9477 1.9590 1,972 1. 9890 2. 0067 2.0257 
0. 3941 0. 3955 0. 3997 0. 4065 0, 4158 0. 4272 0. 4402 9. 4543 0, 4688 

0, 0000 Oo. 0824 0, 1226 0. 1787 0, 2258 0. 2713 0. 3048 0, 3783 oO fyat 

1, 0282 4. 0162 0. 9812 0. 9261 0, 8554 0. 7744 0. 6854 °. 6025 9. 5210 

3. 4109 3. 3899 3. 3278 3.2271 3. 0920 2. 9283 2.7427 2.5431 2.3374 

0. 65 1. 9353 1.9379 1.9421 1.9503 1.9615 1.9752 1.9911 2. 0086 2.0273 
0. 3853 ©. 3868 0. 3912 0. 3985 0. 4084 0. 4205 ©. 4343 9. 4493 0, 4636 

0, 0000 0. 0629 0, 1237 0. 1802 0, 2305 0, 2729 0. 3061 0, 3290 O, 3411 

1,0215 1.0097 0.9754 0.9214 0, 8519 0. 7722 0.6875 0.6028 0.5221 

3- 3949 3- 3747 3- 3147 3. 2172 3. 0862 2. 9267 2. 7453 2.5492 2. 3461 

0,70 1.9382 1.9398 1.9448 1.9530 1.9640 1.9775 1.9931 2.0104 2.0289 
0. 3764 0. 3780 0. 3828 0. 3905 ©, 4010 0. 4139 0. 4286 0. 4444 ©. 4605 

0, 0000 0. 0635 0. 1248 0. 1816 O, 2321 0, 2744 0. 3074 9, 3297 © 3410 

1,014 1. 0027 0. 9691 0. 9162 0, 8480 0. 7697 0. 6863 0, 6028 0, 522 

3. 377 3. 3583 3. 3004 3. 2062 3. 0792 2.9241 2. 7468 2.5543 2. 353 

0. 75 1.9410 1.942 1.9476 1.9556 1, 9664 1, 9798 1.9951 2.0122 2, 0304 
0. 3676 0. 3693 0. 3743 0. 3826 0. 3937 0. 4074 9. 4229 ©. 4396 0. 4565 

0.0000 | 0.0641 0.1258 | 0.1830 | 0, 2337 0. 2759 0. 3086 ©. 3304 ©. 3410 

1. 0066 0. 9953 0. 962 | 0. 9106 0, 8438 0. 7669 0. 6849 0. 6025 0, §236 

3. 3596 3. 3408 3. 2850 3.1941 3.0711 2.9203 2.7472 2.5583 2. 3604 

0. 80 1-9439 1.9456 1.9504 1.9583 1. 9689 1.9820 1.9971 2.0139 2.0318 

0. 3557 | 9. 3605 0. 3659 0. 3746 0. 3865 0. 4099 9. 4173 0. 4349 0. 452 

0. 0000 0. 0646 0, 1269 0. 1844 0. 2352 0. 2774 0. 3098 0. 3311 0. 3409 

0. 9984 0. 9874 0.9553 0. 9046 0. 3392 0. 7638 0. 6832 0. 6021 0. $241 

3- 3401 3. 3221 3. 2684 3. 1808 3. 0618 2.9154 2. 7466 2. 5613 2. 3661 

0. 85 1.9469 1.9485 1, 9532 1.9610 1.9714 1. 9842 1.9991 2.0156 2. 0332 
0. 3498 0. 3517 0. 3574 0. 3667 0. 3792 0. 3945 0. 4117 0. 4302 0. 4489 

0, 9000 0. 0652 0, 1279 0. 1858 O, 2368 0. 2789 0. 3110 0. 3317 0. 3409 

0. 9898 0.9791 0. 9477 0.8981 | 0. 8342 0, 7603 0. 6813 0. 6014 0. §244 

3.3195 3. 3021 3. 2506 3.1663, 3. 0514 2. 9095 2.7449 2. 5633 2.3710 

0. 90 1.9499 1.9514 1.9561 | 1.9637 | 1.9739 1.9865 2.0011 2 0172 2.0346 
0. 3409 0. 3429 0. 3490 0. 3588 0. 3720 0. 3880 0. 4062 0. 4256 0.4451 

0. 0000 0. 0657 0. 1290 0. 1872 0. 2383 0, 2804 0, 3121 O. 3324 0. 3408 

0. 9807 0. 9702 0. 9396 0. 8913 0. 8288 0. 7565 0. 6790 0. 6005 0. 5245 

3. 2975 3.2810 3. 2316 3.1506 3. 0399 2.902 2. 7422 2. 5644 2.3749 

0.95 1.9529 1.9545 1.9590 1. 9664 1.9764 1. 9888 2, 0030 2.0189 2. 0360 
0. 3319 O. 3341 0. 3404 0. 3508 0. 3647 0. 3816 Q, 4007 0. 4211 0. 4414 
0. 0000 0. 0663 0. 1300 0. 1885 0. 2398 0. 2818 0. 3133 0. 3330 2. 3407 
| 0.9710 0. 9608 0. 9310 0. 8839 0. 8230 0. 7524 0. 6765 0. 5993 0. §244 
3. 2743 3. 2584 3. 2113 3. 1336 3. 0271 2. 8942 2. 7385 2. 5645 2.3779 
1.00 1.9561 1.9576 1.9620 1.9692 1.9790 1.9910 2, 0050 2.0206 2. 0374 
0. 3228 | 0.3251 | 0.3318 | 0. 342 0. 3574 | 9.3752 0. 3953 0. 4165 0. 4378 
0. 0000 0. 0668 0.1310 0. 1899 0. 2413 0. 2833 0. 3144 9. 3337 0. 3407 
0. 9608 0. 9509 0. 9219 o. 8761 o. 8168 °, a4 0. 6736 0. §979 0. 5241 
3. 2496 3. 2345 3. 1895 3. 1153 3.0130 2, 884 2. 7336 2. 5636 2. 3801 
Fx 0. 3460 0. 3464 0. 3477 2. 3499 9. 3530 0. 3572 0. 3624 0. 3688 ©. 3763 


243 


M,, = 5, 8, = 15°, @ = 10° 


zy 
: 101°15" | 12°30" | 123°45"'| 135°00" | 146°15' | 157°30" | 168°45" | 180°00’ | 180700" 


0. 00 1.9923 2.0100 2. 0275 2. 0439 2. 0582 2. 0691 2. 0754 2. 1279 2.0773 
0. 5338 0. 5386 0. 5433 0. 5477 0. $515 0. 5544 0. 5561 0. $702 0. 5566 
0. 3485 0.3510 | 0.3387 0. 3070 0. 2518 0. 1739 0. 0854 0. 0000 0. 0000 
0. 4116 0. 3467 0, 2967 0. 2623 0. 2424 0. 2334 0. 2302 0. 2296 0. 2296 
1.7735 1. 5690 1. 4040 1, 2855 1.2153 1. 1827 1. 1713 1. 4016 1, 1690 
0. 05 2.0153 2. 0367 2.0581 2. 0787 2.0975 2.1135 2. 1248 2. 1289 
0. 5325 0. 5388 0. 5451 0. 5533 0. 5572 0. 5624 0. 5658 0. 5667 
0. 3451 0. 3451 0. 3308 0. 2984 0. 2451 0. 1737 0. 0908 0. 0000 
0. 4158 0. 3509 ©. 3005 0.2053 | 0.2445 ©. 2344 0. 2305 ©. 2246 
1.8957 1.7012 1.5455 1.4377 1. 3826 1. 3736 1. 3901 1. 4013 
0. 10 2.0216 | 2.0433 2. 0649 2.0853 2. 1033 2.1177 2. 1267 2. 1297 
0. 5273 0. 5343 0.5411 0. 5477 0. 5540 0. 5594 0. 5629 0. 5639 
0. 3459 0. 3450 0. 3300 0. 2977 0. 2456 0. 1754 0. 0919 0. C00 
0.4199 0.3548 0.3040 0.2682 0.2464 0.2353 0.2306 0.2294 
1.9395 1.7467 1. 5906 1. 4800 1.4194 1. 3993 1. 3989 1, 4008 
0.15 2. 0260 2.0477 2. 0691 2. 0892 2. 1066 2. 1198 2. 1278 2. 1304 
0. $220 0. 5296 0. 5368 0. 5437 0. 5503 0. 5560 0. 5600 0. 5613 
0. 3465 0. 3446 0. 3289 0. 2966 0. 2448 0. 1748 0. 0913 0, 0000 
0. 4236 0. 3585 0. 3074 0. 2708 0. 2481 0. 2361 0. 2307 0. 2292 
1.9731 1.7810 1. 6234 1. 5089 1.4415 1.4119 1. 4021 1. 4000 
0. 20 2.0295 2.0511 2, 0722 2.0919 2. 1087 2.1213 2. 1287 2.1312 
0.5168 | 0.5250 | 0.5327 | 9.5398 | 0.5467 | 0.5528 0. $572 0. 5587 
0. 3467 0. 3439 0. 3275 0. 2948 0. 2430 0. 1732 0. 0902 0. 0000 
0. 4271 0. 3620 0. 3105 0. 2732 0. 2497 0. 2368 0. 2307 0. 2290 
2.0011 1, 8091 1. 6496 1. 5308 1.4569 1. 4195 1. 4033 1. 3988 
0.25 2. 0324 2. 0538 2. 0747 2, 0941 2. 1105 2. 1225 2, 1297 2, 1320 
i 0. 5119 0. $206 0. 5287 0. 5360 ©. 5431 0. 5496 0. 5544 0. 5561 
: 0. 3467 0. 3430 0. 3257 0. 2925 0. 2407 0.1712 0, 0890 ©. 0000 
| 0. 4304 0. 3652 0. 3134 0. 2755 0. 2510 0. 2373 0, 2306 0. 2286 
2.0251 1. 8331 1, 6715 1.5485 1. 4686 1, 4246 1, 4035 1.3973 
0. 30 2. 0348 2.0561 2. 0768 2, 0958 2.111 2. 1237 2. 1306 2, 1328 
0. $072 0. 5163 0. 5249 0. 5325 0. 539 0. 5465 ©. 5516 0. 5534 
0. 3464 0. 3418 0. 3237 0. 2900 0. 2381 0, 1690 0. 0877 0, 0000 
0. 4334 0. 3682 oO. 3161 0. 2775 0. 2522 0. 2376 0, 2303 0, 2282 
2.0462 1.8541 1. 6903 1. 5633 1.4777 1.4281 1, 4030 1.3954 
; 2.0785 2. 0974 2, 1132 2.1247 2.1315 2. 1337 
; ; 0. 5213 0. §291 0. 5366 0. 5434 0. 5487 0. 5506 
. : 0.3215 0.2872 0.2353 0.1667 0.0864 0.0000 
; : 0. 3186 0. 2794 0. 2532 0. 2378 0. 2300 0. 2277 
: z 1, 7067 1.5758 1.4851 1. 4304 1. 4019 1. 3931 
: 4 2. 0801 2, 0987 2.1144 2, 1258 2, 1325 2. 1347 
F : 0. 5179 0. §259 0. 5335 0. 5404 0. 5458 0. §478 
. é 0. 3191 0, 2843 0. 2324 0, 1644 0, 0851 ©. 0000 
: i 0. 3209 0. 2811 0. 2541 0. 2379 0. 2296 0. 2270 
: . 88 1, 7212 1. 5866 1, 4911 1. 4318 1, 4002 1. 3903 
- 3 2. 0815 2. 0999 2.1155 2, 1268 2. 1335 2. 1357 
. 0. 5147 0, §229 0. 5305 0. 5374 °. ae 0. §448 
5 2 0. 3166 0. 2814 0. 2295 0. 1621 0, 0839 0. 0000 
: f 0, 3230 0, 2826 0. 2548 0. 2379 0. 2290 0. 2263 
; : 1.7342 | 1.5960 | 1.4959 | 1.4323 1. 3979 1. 3871 
; 3 2. 0827 2.1011 2.1165 2. 1279 2. 1345 2. 1367 
. ; 0. 5116 0. 5200 0. 5270 0. 534 oO. 5398 0. 541 
5 fs 0. 3141 0. 2784 0. 2265 0. 159 0. 0826 0. 0000 
5 i 0. 3249 0. 2840 0. 2554 0. 2377 0. 2283 0. 2255 
3 % 1. 7457 1.6042 | 1.4998 1. 4321 1.3951. 1. 3834 


eh 


M., 

g ‘’ O. Ul co) ‘, 
101°15’ | 112°30 | 123°45 

0. 55 2. 0440 2. 0642 2. 0839 
0. 4865 2 4985 0. 5088 

0. 3433 oakes 0. 3115 

0. 4451 0. 3267 

2. 1228 i pee 1.7561 

0. 60 2.0455 2. 0654 2. 0850 
0. 4828 0. 4954 0. 5060 

0. 3424 0. 3320 0. 3090 

0. 4469 0, 3822 0. 3284 

2. 1339 1.9405 1.7654 

0. 65 2. 0469 2. 0666 2. 0860 
0. 4793 0. 4925 9. 5034 

0. 3415 O. 3302 0. 3064 

0.4485 0. 3840 0.3299 

2. 1439 1.9505 1.7739 

0. 70 2. 0482 2. 0677 2. 0870 
0.4759 | 0.4897 | 0.5009 

0. 3406 ©. 3284 0. 3038 

0.4499 | 0.3855 | 0.3313 

2. 1530 1.9595 1.7815 

0.75 2, 0494 2, 0688 2. 0880 
0. 4727 O38) 0. 4984 

0. 3397 0. 3266 0. 3013 

0.4511 0. 3870 O. 3325 

2, 1610 1.9677 1. 7883 

0. 80 2.0506 2. 0698 2. 0889 
©. 4695 0, 4843 0. 4961 

0. 3388 0: 3249 0. 2988 

0. 4522 0. 3883 O. 3337 

2. 1683 1.9751 1. 7944 

0. 85 2.0518 2. 0708 2. 0897 
0. 4664 0. 4818 0. 4939 

0. 3379 0, 3231 0. 2963 

0. 4531 0354 0. 3347 

2. 1746 1.981 1. 7999 

0. go 2.0529 2.0717 2.0906 
0. 4634 0. 4793 0. 4917 

©. 3370 O. 3214 0. 2939 

0. 4539 0. 3905 ° 3358 

2, 1802 1. 9877 1. 8048 

0.95 2.0540 2.0726 2.0914 
0. 4605 0. 4770 0. 4896 

0. 3361 0. 3197 0. 2915 

0. 4545 0. 3914 0. 3363 

2. 1851 1.9931 1. 8092 

1.00 2.0551 2.0735 2. 0922 
0. 4576 0. 4746 0. 4975 

0. 3353 0. 3180 0. 2891 

0. 4549 0. 3921 0. 3370 

2. 1891 1.9977 1. 8130 

| Fy 0.3848 | 0.3943 | 0.4042 
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=5, B, = 15°, a = 10° 


135°00' ‘| 146°15’ | 157230" | 68°45" | 18000" | 180°00" 157°30' | 
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0. 0000 0. 1022 0, 2002 0. 2902 0. 3686 0. 4326 0. 4796 0. 5085 0. 5183 
1. 6690 1, 6493 1.5917 1. 5008 1, 3835 1, 2482 1, 1036 0.9577 0. 8173 
4.0207 | 4.0051 | 3.9582 | 3.8795 | 3 7685 | 3.6251 3. 4500 3. 2450 3.0139 

Fy 0.4578 | 0.4583 | 0.4598 | 0.4624 


259 


Meo = 5, By = 20°, @ = 15° 


3 
5 ors’ | 112°30" | 123°45' | 135°00" | 146°15’ | 157°30" | 168%45" | 180°00" | 180°00" 


0. 80 1.7951 1. 8268 1. 8583 1. 8893 1. 9167 1. 9389 1.9531 2. 0669 1.9557 
0. 6534 0. 6649 0. 6764 0. 6877 0. 6976 0. 7°57 0. 7109 0. 7523 0. 7118 
0. 4749 0. 4828 0. 4760 0. 4442 0. 3808 0. 2696 0.1114 0. 0000 0. 0000 
9. 5584 0. 4419 0. 3519 0. 2888 0. 2529 0. 2402 0. 2391 0. 2396 0. 2396 
1. 8393 1. 5562 1. 3225 1. 1485 1.0444 1. 0069 1. 0036 1. 4431 1.0050 
0.0) 1. 8376 1. 8759 1.9146 1.9 1. 9894 2. 0224 2. 0539 2. 0681 
. 0. 66 0. 6776 oO. bone oO. 708 0. 7208 0. 7346 0. 7456 0. 7489 
0. 465 or are o. 4538 0. 4173 ©. 3503 0. 2428 0. 1255 0. 0000 
0. 5654 0. 4486 ©. 357 0. 2936 ©. 2562 0. 2419 ©. 2395 ©. 3395 
2. 0138 1. 7399 1.5130 1. 3497 1.2641 1, 2688 1. 3710 1.4429 
0.10 1.8507 1. 8901 1.9299 1.9691 2. 0053 2. 0369 2. 0602 2. 0689 
0. 6620 0. 6783 0. 6941 0. 7089 0. 7232 0. 7367 0. 7451 0. 7469 
0. 4678 0. 4674 0.4511 0. 4139 0. 3477 0. 2488 0. 1328 0. 0000 
0. 5724 0. 4552 O. 3637 0. 2983 0. 2594 0. 2435 0. 239 0. 2394 
2. 0898 1.8195 1. 5946 1. 4307 1. 3444 1. 3495 1. 409 1.4424 
0. 15 1. 8595 1, 8994 1.9395 1.9784 2.0140 2. 0434 2. 0627 2. 0694 
0. 6603 0, 6776 0. 6941 0. 7091 ©. 7230 ©. 7357 0. 7436 0. 7455 
0. 4710 0, 4689 0.4511 0. 4132 0. 3484 0. 2526 0. 1351 0. 0000 
0. 5792 oO. pad 0. 3695 0. 3030 0. 2626 0. 2451 0. 2403 0. 2393 
2.1518 1, 883 1. 6589 1.4916 1. 3998 1.3919 1.4255 1.4419 
0. 20 1. 8662 1, 9062 1.9461 1. 9846 2. 0194 2. 0470 2. 0641 2. 0699 
0. 6582 0. 6765 0. 6935 0. 7084 0. 7218 0. 7340 0. 7421 0. 7443 
0. $744 0, 4709 0. 4517 0. 4131 0. 3489 0. 2542 0. 1356 0. 0000 
0. 5559 0. 4682 ©. 3753 0. 3077 0. 2657 0. 2466 0. 2406 0. 2392 
2. 2061 1.9396 1.7134 1.5414 1.4411 1. 4186 1. 4338 1.4414 
0,25 1.8715 1.9113 1.9509 1. 9890 2.0231 2.0494 2.0651 2, 0703 
0. 6560 0. 6752 0. 6926 0. 7075 0. 7203 0. 7321 0. 7405 0. 743) 
0. 4778 0. 4729 0. 4524 0. 4128 0. 3487 0. 2543 0. 1351 0, 0000 
0. 5926 0. 4747 0. 3811 0. 3123 0. 2688 0. 2481 0. 2409 0. 2390 
2.2553 | 1.9897 | 1.7616 | 1.5839 | 1.4740 | 1.4376 1. 4389 1, 4406 
0. 30 1.8757 1.915 1.954 1.9922 2. 0257 2.0511 2. 0659 2, 0708 
; 0. 6538 oO. 6739 oO. 2543 0. 7065 0. 7188 0. 7303 0. 739° 0. 7420 
o. 4811 0. 4748 0. 4528 0. 4122 0. 3478 0. 2535 ©. 1342 0. 0000 
0. 5992 0. 4811 0. 3869 0. 3169 o 2718 0. 2494 0. 2411 0. 2388 
2. 3007 2. 0357 1. 8051 1. 6213 1. 5014 1. 4520 1. 4423 1. 4398 
0.35 1. 8793 1.9185 1.9573 1.9946 2.0276 2. 0524 2. 0666 2.0714 
0. 6517 0. 6726 0. 6910 0. 7056 0. 7174 0. 7285 0. 7375 0. 7407 
0. 4842 oO. 4765 0. 4530 0. 4112 0. 3463 0. 2520 0. 1330 0, 0000 
0. 6058 0. 4875 0. 3927 0. 3216 0. 2748 0. 2507 0. 2413 0. 2386 
2.3432 | 2.0784 | 1.8451 | 1.6549 | 1.5250 | 1.4636 | 1.4445 1. 4387 
0. 40 1. 8823 1.9211 1.9595 1.9964 2. 0290 2.0535 2. 0674 2.0720 
0. 6497 0. 6715 0. 6903 0. 7049 0. 7162 0. 7269 0. 7360 0. 7393 
0. 4870 0. 4779 0. 4529 ©. 4099 0. 3443 0. 2501 0. 1317 0. 0000 
0. 6123 0. 4939 0. 3985 0. 3262 0. 2778 0. 2519 0. 2413 0, 2382 
2. 3833 2, 1186 1. 8823 1. 6858 1.5460 1. 4732 1. 4458 1. 4373 
0.45 1, 8848 1, 9232 1.9612 1.9977 2.0301 2.0544 2.0681 2.0726 
0. 6479 ©, 6705 0. 6898 0. 7043 0.7151 0. 7254 0. 7344 0. 7379 
0. 4897 0. 4791 0. 4526 0. 4082 0. 3420 0. 2479 0. 1303 0. 0000 
0. 6187 0, 5003 ©. 4043 0. 3308 0. 2807 0. 2531 0. 2413 0. 2378 
2.4215 2. 1567 1.9174 1.7144 1, 5650 1. 4814 1. 4466 1, 4356 
0. 50 1.8869 1.9249 1.9625 1. 9987 2. 0310 2.0552 2. 0689 2. 0734 
0. 6462 0. 6696 0. 6894 0. 7040 0. 7143 0. 7239 0. 7328 0. 7363 
0. 4922 0. 4801 0. 4520 0. 4063 0. 3393 0. 2455 0. 1288 0. 0000 
0. 6251 0. 5067 0.4102 O. 3354 0. 2836 0. 2541 O. 2412 0. 2374 
2.4579 | 2.1929 | 1.9596 1 1.7414 | 1.5825 1 1.4486 1. 4467 1. 4335 


Mo = 5, Px = 20°, @= 15° 


101°15’ 


12°30 | 123°45' | 1 35°00" | 146°15° | 157°30" | 68°45" | 180°00" | 180°00" 


0. 5 1. 888 926 . 
Babe 646 ra ae 2838 as ore ee ae a7 2. 0742 
°. i: = & . . 0. 
re Ws iat lice reg lee ques mae aes eee es 200 
2.4928 | 2.2276 1, 9823 1, 7670 1.5990 | 1. Pres 1. 4464 i ah 
. 60 . 8 : 
ao | coe | cam | cage | sam | zone | aes | zee | zor 
0. 4967 0. 4816 0, 4503 ° ae 0. 7132 0. 7213 0. 7293 0. 7326 
0.6377 | 0.5194 | 0.423 °. 4440 = 2i3; 363 oe aeae 0. 0000 
2.5264 | 2.2611 | 2.012 1.7916 | 1.6147 | 1. 5006 i re . per 
. 6 8 : 
me e & ig . reas = 28) - 9999 2, 0323 2.0572 2.0714 2. 0761 
Sede oe tear ll seget ll oqeee | venice Wiese ane co 7306 
eG |) eesge: |: 4a76 | co snag. | <b 3923" |l) patie: |: @ca4s no a3s9 
. : : : - : 
2.5589 | 53934 | oats | 18153 | 216258 | T5059 | sade | a 42Ke 
. 70 1. 8926 , 
os o. ee - ae a teat 2. ees 2, 0324 2, 0578 2. 0724 2. 0772 
0. 5006 | 0.4824 | 2. 4478 o Jost | 04268 | S5548 | 0.1226 | 0.5000 
0.6503 | 0.5321 | 0.4334 | 0.3541 | 02951 | 0.2 Pagal cacasae 
2.§903 | 2.3247 | 2.0709 | 1.8384 | 1.6444 | 4. pes e 4226 : Ge 
0.7 1. 8 : 
Bo hee Wie deem: ae ceew liig seee: |e tise alcaeire Tce he 0785 
. 50. = 2 a . oO. 72 
2 e563 Lae ° pee ©, 3997 | 0.3234 | 0.2316 | 0, 1210 Bees 
2.6209 | 2.3552 | 2. 393 | 9. 33 0,2981 | 0.2587 | 0.2391 0. 2332 
- 0987 1, 8610 1, 6589 1.5152 1. 4393 1.4155 
o. 80 1. 8 
Be peers || toes: ite eee se ae |e teks | eae lores 
0. 5039 0. 4827 0. 4449 o 3908 0.31 : O- 7209 0. 7230 
0. 662 : : . 3198 0. 2286 ©. 1193 0, 0000 
2 6506 oe Hs page Hea 0.3012 | 0. 2595 0. 2383 0, 2318 
sa ; ; 1.8832 | 1.6732 | 1.5195 | 1.4359 1. 4097 
5 1. 89 8 1. 9294 1. 9643 1 
0.6 : -9990 | 2.0320 | 2.0594 2.0761 2, 081 
Beoe Le Fopeatee hie gaa Looe eee hcoegtee: cea lL ce: 7183 | 0.6138 
Beet | Sects do aes toe see || 6 soag fe aeee lice ages ul - ogee 
¥ : : . . 2 
26795 | sage | teas | Sigosa | oes | tisase | S437 | f4006 
9.90 1. 8 
°. eee . 2ege z bees 7 9984 2. 0316 2. 0598 2. 0776 2, 0835 
0. soot 0. 4826 | 0. Peres . Tee - ae s tee e Ue 0, 7162 
oO. * * 5 0000 
2.6730 | oss78 | 0.4573 | o.57is | o3075 | 0.2613 | 0.2369 Sages 
: 1792 § 1.9271 | 1.7021 | 1.5277 1, 4264 3940 
0.95 1.8 
°. Bae a 2686 S 9633 1.9977 | 2.0311 2, 0602 2. 0793 2, 0858 
esa | Sixty | Sagoo | S386 | o.jote | ChB | chi |S den 
0. 681 . : : . ©, 9000 
2.7355 | 2 ae Coat: |S I788. (0 34D || 222624 8 aes 0, 2258 
1. 00 - 2053} 1.9489 | 1.7169 | 1.5319 | 1.4199 1. 3832 
7 1. 8958 . 
eel cneee le Gee ee lamer (Cs ee log came se toes 
oO. 2323 0. 4821 °. 4382 S r 88 3. ee 4 ae . Leth ot 
0.6873 | 0.5707 | 0.4695 | 0.3838 | 0. . 0. 11 0, 0000 
2. ; - 3144 0. 2630 0. 2326 2 
: 7626 | 2.4983 | 2.2312 1.9797 1. 7321 1. 3364 1 4118 23052 
z ©. 50 
5044 | 05159 | 0.5282 | 0.5398 | 0.5496 | 0.5549 | 0.5569 0. 5565 


2oT 


Moo = 5, By = 25°, @ = 5° 
. 


: 0°00" ooo" | ites’ | 11°15’ _* | ooo" | ateas’ | 22°30" 22°30' | 33°45’ | 45°00 | 56°15" | 67°30" ai 78°45’ 
0. 00 1, 6720 1.6728 1- 6754 1. 6794 1- 6850 1. 6919 1- 6999 1, 7087 
¢. 7797 o- 7801 o- 7812 o- 7831 o- 7857 0. 7889 0: 7927 0. 7968 

0, 0000 0- 0231 o- 0456 0- 0665 o- 0853 0. 1013 o- 1138 0, 1223 

1.4729 1.4650 | 1-4419 | 1-4049 1- 3563 1. 2986 1- 2352 1, 1689 

3.9797 | 3-9556 | 3-9109 | 3-8390 | 3-7436 | 3- 6292 3+ 5015 3. 3663 

0. 05 1.6762 | 1-6776 | 1-6819 | 1-688 | 1.6985 | 1.7103 17241 1. 7393 
0,708 | 0-715 | 07735 | 07769 | 07815 - 0 7871 | 07937 0, 8009 

0, 0000 0- 0254 | 0- 0499 0- 072 0- 0932 | 0. 1105 | o- 1239 0, 1328 

1.4725 1- 4647 1.4416 1- 4048 1 te 1. 2987 1- 2353 1, 1691 

3.9700 | 3-9589 | 39262 | 3.8737 | 3- 8042 | 3 7215 3, 6300 3. 5345 

0. 10 1, 6803 1- 6818 1- 6862 1- 6934 1/7032 | 1.7153 1- 7293 1.7447 
0, 7620 | 0-7627 | 0-7649 | 0-7685 | 0-7733 . 0.7792 o- 7860 0. 7936 

0, 0000 o- 0268 0- 0527 0- 0769 0- 0984 0. 1167 o- 1309 0. 1404 

1.4714 1 4636 1.4407 1- 4040 1- 3556 1. 2982 1- 2350 1, 1689 

3.9680 | 3-9574 | 3-9261 | 3.8757 | 3.8090 | 3.7293 | 3- 6407 3. 5477 

0. 15 1.6845 | 1-6860 | 1.6905 | 1.6978 | 1-7076 | 1.7198 1: 7339 1.7494 
0. 7534 | 07541 | 07564 | 07601 | 0.7651 | 0.7713 0: 7783 0, 7861 

0, 0000 0: 0279 0: 0549 0- 0800 0- 1025 O. 1215 o- 1362 0, 1462 

1.4697 | 1-4619 } 1.4391 | 1-4025 | 1-3543 | 1.2972 1 2341 1, 1682 

3.9646 | 3-9544 | 3-9241 | 3.8754 | 3.8106 | 3.7330 | 3. 6465 3. 5552 

0. 20 1, 6886 1.6901 1. 6946 1. 7020 1-7119 1. 7241 1.7382 1, 7537 
0. 7449 O- 7438 o- 7480 | 0.7519 0. 757° 0. 7634 o- 7797 0. 7787 

0, 0000 o- 028 o- 0567 0: 0827 0- 1059 O- 1255 o- 1407 0, 1510 

1. 4673 1.4596 | 1-4369 1-4005 | 1.3525 | 1.2956 1- 2328 1, 1670 

3.9600 | 3-9501 | 3-9207 | 3.8732 | 3.8101 | 3.7342 3- 6493 3.5593 

0. 25 1. 6927 1. 6942 1. 6988 1.7061 1.7161 1, 7283 1.742 1.7579 
0.7365 | 0.7374 | 9.7398 | 9.7437 | 0.7491 | 9.7556 0. 7634 0. 7713 

0. 0000 0. 0296 0.0583 0. 0850 0. 1088 0, 1289 0. 1445 oO. 1550 

1. 4643 1. 4566 1.4341 1. 3979 1. 3502 1, 2935 1. 2309 1. 1654 

3- 9543 3.9445 3.9159 3- 8696 3. 8078 3. 7335 3- 6500 3. 5611 

0. 30 1. 6968 1. 6983 1. 7029 1. 7102 1. 7202 1, 7324 1. 7465 1.7619 
0. 7283 0. 7291 0. 7317 0. 7357 0. 7413 ©. 7480 0. 7557 0. 7641 

0. 0000 0. 0304 0. 0597 0. 0871 0.1114 0. 1320 0. 1479 0. 1586 

1. 4607 1.4531 1. 4306 1. 3947 1. 3472 1, 2909 1. 2286 1. 1633 

3-9473 | 3-9378 | 3.9099 | 3.8646 | 3.8042 | 3.7312 3. 6490 3. 5611 

0. 35 1. 7009 1. 7024 1. 7069 1 ay 1. 7242 1. 7364 1. 7505 1 7658 
0. 7202 0. 7210 oO. 7236 0. 72 0. 7335 0. 7404 0. 7483 0. 7569 

0. 0000 0. 0310 0. 0610 0. 0889 oO. 1138 0, 1347 0. 150 0. 1617 

1. 4565 1. 4490 1. 4267 1 4228 1. 3438 1, 2878 1. 225 1. 1608 

39392 | 3.9300 | 3.9026 | 3.8584 | 3.7992 | 3.7275 3- 6465 3- 5595 

0. 40 1.7050 1. 7065 1.7110 1. 7183 1. 7282 1.7404 1. 7544 1. 7697 
0.7121 0. 7130 0. 7157 0. 7201 0. 7259 0. 7330 0. 7411 0. 7499 

0. 0000 0. 0316 0. 0622 0. 0906 ©. 1159 0, 1372 0. 1536 ©. 1646 

1.4518 1. 4443 1. 4222 1. 3867 1. 3399 1, 2842 1. 2225 1. 1578 

3.9301 3.9210 3. 8943 3. 8510 3. 7929 3. 7225 3. 6426 3. 5566 

1.7091 1.7106 1.7151 1.7224 1. 7322 1.7443 1. 7582 1.7735 

0. 7042 0. 7051 0. 7079 0. 7123 0. 7183 0. 7256 0. 7339 0. 7429 

0. 0000 0. 0322 0. 0633 0. 0922 0. 1179 ©. 1395 0. 1561 0. 1671 

1.4465 1. 4390 1.4171 1. 3819 1. 3354 1.2801 | 1.2188 1. 1544 

3.9198 | 3.9110 | 3.8849 | 3.8425 | 3.7855 | 3.7162 3. 6375 3. $523 

1, 7132 1.7147 : 1. 1, 7482 1. 7621 1.7772 

0. 6964 0, 6973 F oO. 0. 7184 0. 7269 0. 7361 

0, 0000 0, 0327 . 0643 °. ©. 1416 0. 1584 0. 1695 

1, 4407 : 1. 3395 1. 2756 1.2147 1, 1507 

3.9085 : 3.7770_| 3.7089 3.6312 | 3.5469 
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wroor 


78°45’ 


. T8a9 


7293 
1717 
1465 
5193 


7846 
7226 
1737 
1420 
5326 


7883 
7159 
1755 
1371 
5239 


+7919 


7093 
1773 
1317 
5142 


- 7956 


7028 


. 178 
"1261 


5034 


79 

6963 
1804 
1200 


4917 


8030 
6898 
1818 
1135 
4789 


8067 
6832 
1832 
1066 
4651 


8104 
Piet 
1045 
0993 
4502 


8142 
6702 
1856 


1.0916 


3. 


4342 


0. 5836 
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101°15’ | 112°30' | 123°45’ | 135°00" | 146°15 | 157°30' | 168°45' | 180°00’ | 180°00’ 


5 1.7598 1. 7647 1. 7676 2-448 1.7686 
: o. 820 0, 8229 0. 8243 0, 8602 0. 8247 
°. 0. 0734 0, 0507 0, 0259 0, 0000 0. 0000 
o. 0, 8567 0. 8330 o. 8187 0, 8140 0, 8140 
2. 2.6964 | 2, 6428 2, 6104 3. 0675 2. 5996 
0.0 1. 7724 1. 7890 1, 8048 1, 8191 1, 8312 1, 8404 1. 8462 1, 8482 
? 0, 8167 0. 8246 o, 8321 o. 8389 0. 8446 0, 8489 0. 8517 0. 8526 
o, 1358 oO. 1294 o, 1178 © 1042 0, 0802 0, 0556 o, 0285 0, 0000 
1, O40 0, y828 0. 9322 0. S990 o. 8567 0, 8329 o, 8185 o, 8138 
3. 350 3.2712 3. 2041 3. 1510 3. 1120 3, 0861 3.0715 3. 0668 
0, 10 1.7778 | 1.7943 | 1.8099 | 1.8238 | 1.8355 | 1.8443 | 1.8498 1, 8516 
0. 8097 {| 0.8177 | 0.8252 | 0.8319 | 0.8376 | 0, 8418 | 0, 8444 0, 8453 
0. 1439 0. 1374 0, 1253 0. 1079 0. 0857 0. 2595 0. 0305 0, 0000 
1, 0402 0, 9826 0. 9320 0, 8896 o, 8562 0, 8323 0, 8179 o. 8131 
3. 3664 3. 2862 3. 2170 3. 1607 3. 1178 3. 0881 3. 0707 3. 0650 
0. 15 1. 7825 1.7988 1, 8142 1, 8279 1, 8393 1, 847 1, 8532 1. 8550 
0, 8026 0. 8107 o. 8183 °. 8260 0, 8306 0. 8348 0. 8374 o, 8383 
0. 1500 O. 1432 0. 1306 0. 1125 0, 0894 0, 0622 0, 0319 0, 0000 
1, 0397 0. 9820 0. 9313 0, 8888 0. 8553 0. 8313 o, 8168 0, 8120 
3. 3752 3. 2943 3. 2236 3. 1651 3. 1196 3. 0875 3. 0684 3. 0621 
0. 20 1, 7867 1, 8030 1, 8182 1, 8317 1, 8429 1, 8513 1, 8565 1. 858 
0. 7955 0, 8037 o, 8114 o. 8181 0, 8238 0. 8280 0. 8306 O, 8318 
°. aoe °. a he oO. 1348 ©. 1162 0, 0923 0, 0641 ©. 0329 0, 0000 
1, 0387 0, 9810 0. 9303 o, 8877 o. 8541 0, 8299 0, 8154 0. 8105 
3. 3803 3. 2989 3. 2269 3. 1666 3. 1192 3. 0853 3.0649 3.0581 
0. 25 1.7907 1. 8069 1. 8220 1. 8353 1. 8464 1. 8547 1. 8598 1. 8616 
0. 7885 0. 7968 0. 8046 0. 8114 0, 8171 0. 8214 0. 8240 0. 8249 
0, 1589 0. 1516 0. 1383 0.1191 0. 0946 0. 0657 0. 0337 ©. 0000 
1, 0373 ©. 9796 0. 9288 o. 8861 0. 8524 o. 8282 0. 8136 0. 8087 
3. 3829 3. 3010 3. 2280 3. 1662 3.1172 3. 0817 3. 0604 3. 0532 
0. 30 1.7946 1. 8106 1, 8256 1. 8389 1. 8498 1. 8580 1. 8631 1. 8648 
°, rate 0. 7901 oO. cs 0. 8049 ©. 3106 o. 8149 0. 8175 0. 8184 
o, 1623 0. 1549 ©. 1412 0. 1215 0. 0965 0. 0670 0. 0344 0. 0000 
1.0355 ©. 9779 0. 9270 0. 8843 0. 8505 o. 8261 0. 8115 0. 8066 
3.3836 | 3.3012 | 3.2273 | 3.1642 | 3.1138 | 3.0771 3. 0549 3- 9474 
0. 35 1.7984 1. 8143 1, 8292 1. 8423 1, 8532 1, 8613 1. 8663 1. 8680 
0. 7748 0. 7834 0. 7914 0. 7984 0. 8042 0. 8085 o. 8112 o. 8121 
0. 1654 0. 1577 0. 1437 0. 1236 0, 0981 0. 0681 0. 0349 0. 0000 
1, 0333 0. 9757 0, 9249 o. 8821 0, 8482 o. 8237 0. 8090 0. 8041 
3. 3927 3- 2999 3.2251 3- 1609 3. 1092 3.9715 3. 0485 3- 9407 
0. 40 1, 8021 1.8179 |. 1. 8326 1. 8457 1. 8565 1, 8645 1, 8695 1. 8712 
0. 7681 0. 7769 0. 7850 0. 7921 0. 7979 0. 8023 0. 8050 0. 8059 
o. 1681 0. 1602 0. 1459 0. 1254 0. 0995 0. 0690 0. 0354 0. 0000 
1. 0307 0. 9732 O, 9224 0. 8795 0. 8456 o. 8210 0. 8063 0. 8013 
3. 3803 3. 2972 3.2216 3. 1564 3. 1036 3. 0649 3. 0412 3. 0332 


1, 8727 1. 8743 


1. 1. 
O. °. 0. 798 0. 7998 
0. 0. 0. 035 0. 0000 
°. °. 0. 8032 0. 7982 
3. 3. 3. 0331 3.0249 
1. 8758 1. 3775 
0. 7929 0. 793 
0. 0361 0. 0000 
0. 7998 0. 7948 
3. 0241 3.0157 _ 
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wr OO WOOP root Sr OO wee om 
Yeo oe Mr Oo Yeo Or WH 0 Os 


ert O-0) 


We OO 


ee 


goo” | iiets” 199-307 

- | 3, 

i 1, 6131 1, 6159 1, 6243 

oe fo) 6251 | fo) each 1 0, 6361 
2, 2090 | 0,0637 | 0, 1253 

1.8118 | 1.7953 1, 7468 

4, 2229 | 4, 2064 4.1575 

0. 60 1, 6177 1, 6205 1, 6289 
0.6195 | 0, 6216 0, 6278 

0, C900 | 0, 0647 | 0, 1272 

1, 8932 | 1.7869 , 1.7391 

4. 20386 | 4.1927 | 4. 1457 

0. 65 1, 622 | 2 6251 | 1, 6334 
0, 6109 0. 6130 0. 6195 

0, 0000 0, 0657 0, 1291 

1.7940 | 1.7779 | 1.7308 

4.1931 | 4.1779 | 4. 1328 

0. 70 1, 6270 1, 6298 1. 6379 
0.6023: 0, 6046 0, 6112 

0,0009 } 0, 0667 0, 1310 

1. 7840 | 1, 7682 1.7218 

4. 1765 4. 1620 4. 1187 

0. 75 1.6317 1 1.6344 | 1, 6425 
0. 5938 | 0. 5961 0, 6030 

0, 0999 0.0676 | 0, 1327 

i eee ey mee nes: 

4.1588 4. 1449 | 4. 1035 

0. 80 1. 6364 1. 6391 1. 6471 
0. 5553 0. §877 0. 5948 

0, 0200 0, 0684 | 0.1344 

1.7622 1.7469 ; 1.7021 

4. 1400 4.1267 | 4.0871 

\ 

9. 85 1.6412 1 1.6438 1.6517 
0.5768 | 0.5792 0, 5866 

9.0900 + 0,0693 | 0. 1361 

1.7503 | 1.7353 ; 1.6913 

HIG) OTS 4: 40896 

0.90 1. 6460 | 4, 6486 1. 6564 
0. 5682 0. 5708 0. 5784 

0, 0000 0. 0701 ©. 1377 

1.7377 1, 7230 1. 6799 

4. 0987 4. 0867 4, 0508 

0.95 1. 6509 1. 6535 1, 6611 
9.5597 | 9.5623 | 0.5701 

0.0000 { 0,0709 0. 1392 

1.7244 1.7100 1, 6678 

4.0763 | 4.0649 | 4.0309 

1.00 1. 6559 1, 6584 1. 6659 
0.5511 0. 5538 0. 5618 

©, 0000 0. 0717 ©. 1407 

1.7104 1, 6963 1. 6550 

4. 0526 4.0419 4. 0096 

Fy 0.5814 | 0.5817 | 0, 5824 


Ma = 5, bx = 25°, « = 10° 


ee eee 


33°45" 


Praor -frooTr 
= ys 
No} o 
[e) a 
a Le} 


proor 
- 
wc 
ws 
= 


vy 
| 45°00" | 56°15" | 67°30" | 78°45’ 
1. 6566 1. 6795 . 
0.6590 | 0.6749 
0. 2336 0. 2767 ° 
1. 5690 1.4513 1 
3.9701 3. 8381 3 
1. 6609 1. 6836 1. 7°97 1. 7387 1. 7693 
0. 6514 0. 6678 o, 6864 0. 7063 0. 7267 
0. 2371 | 0. 2806 0. 3245 ©. 3375 0. 3487 
1.5636 | 1.4473 1, 3208 1. 1909 1, 0637 
3. 9649 3. 8367 3. 6888 3. 5262 3 3546 
; 1.6651 1, 6876 1. 7136 1.7422 1.7726 
0. 6439 0. 6608 9. 6800. 0. 7004 0. 7213 
0. 2404 0. 2843 0. 3184 0. 3413 0. 352 
1. 5578 1. 4428 1.3177 1, 1889 1, 062 
3. 9584 3. 8342 3. 6900 3. 5305 3. 3610 
1 1.6693 | 1.6916 | 1.7173 1.7457 1. 7759 
| 0. 6364 0. 6539 0. 6736 o. 6946 0. 7159 
1 0. 2436 0. 2879 0, 3222 0. 3450 0. 3557 
1 1.5514 1. 4379 1. 3142 1, 1867 1,061 
| 3.9508 | 3.8304 | 3. 6899 3. 5335 3. 3661 
+ 1. 6736 1. 6956 1.7210 1.7491 1.7791 
0. 6290 o. 6470 0. 6673 ° 85 0. 7107 
9.2466 | 0, 2913 0. 3257 0. 3485 0. 3589 
| 3.5444 ; 1. 4326 1, 3103 1. 1841 1. 0596 
| 3.9420 | 3.8255 3. 6887 3- 5355 3. 3702 
| 
| 1.6778 1.6995 1.7247 1.752 1. 7822 
o. 62.6 0. 6402 0. 6610 o ba33 0. 7056 
0. 2496 0, 2946 0, 3291 0. 3518 0. 3619 
1 1.5370 1, 4268 1. 3061 1, 1812 1, 0578 
3.9320 | 3 8194 3. 864 3- 5363 3. 3732 
| 1.6820 | 1. 7034 1. 7283 1. 7558 1, 7852 
0. 6143 0. 633 0. 6548 0. 6776 0, 7005 
| 0.2524 ] 0.297 0. 3324 0. 3550 0. 3648 
1.5290 1, 4205 1. 3015 1.1780 1.0556 
| 3.920) | 3.5122 3. 6830 3. 5360 3. 3751 
| : 
1. 6862 1, 7074 1.731 1.7591 1, 7882 
| 0. 6069 © 6266 °. bane 0. 6720 0. 6954 
| 9% 2552 lo 3009 ©. 3356 0. 3580 0, 3674 
1 1. 5205 1, 4138 1, 2964 1.1744 1, 0532 
3.9086 | 3.8039 | 3.6785 3. 5347 3. 3760 
1. 690 1.7113 1.7 1.7624 | 4.7911 
co) me 0, 6198 9. bao 0. 6664 0. 6904 
0.2578 | 9. 3038 0. 3386 0, 3609 0. 3700 
1.5115 1, 4065 1, 2910 1, 1705 1, 0505 
3.8952 | 3.7943 3. 6728 3. 5324 3. 3760 
1, 6948 1.7153 1, 7391 1, 7656 1.7941 
0, §922 0, 6130 O. G32 0. 6609 0. 6 - 
0, 2604 0, 3067 0. 3415 0. 3636 0, 3724 
1, 5019 1, 3988 1, 2851 1, 1663 1, 0476 
3.8805 | 3.7837 | 3.6660 3. 5290 3. 3749 
0.5853 | 9.5874 | 0, 5898 ©, 5925 9. 5953 
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Mo=5, Bx = 25°, a= 10° 


1011s’ | 12°30" | 123°45 
0. 00 1. 6812 1.7240 1. 8028 1. 7-423 
0. 7840 0. 8039 o. 8407 0. 8125 
0. 2709 0. 2628 0. 2298 0. 2064 
0. 9342 0. 8282 0. 7399 0. 6715 
2. 6310 2. 5150 2. 5796 2. 0782 
0. OF 1.7450 1.7775 1. 8103 1.8416 
0. 8045 0. 8204 0. 8354 0. 8499 
0. 2785 0. 2688 0. 2484 0. 2157 
ee 0. 8302 0. 741 0. 6725 
2. 938 2.7723 2. 640 2.5547 
0. 10 1.75 1. 7882 1. 8206 1. 8508 
o hee 0.8168 0.8319 0.8460 
0. 2903 0. 2808 0. 2604 0. 2276 
0. 9383 0. 8320 0. 7429 0. 6734 
2.9947 2. 8312 2. 6981 2. 6051 
0. 15 1.7629 | 1.7956 1. 8276 1.8570 
0.7954 ' 0.8119 o. 8271 0. 8410 
0. 2999 0. 290. 0. 2697 O. 2362 
0. 9401 0. 833 0. 7441 0. 6742 
3.0329 2. 8702 2. 7346 2. 6354 
0. 20 1. 7690 1. 801 1. 8331 1. 8619 
Boyan 0, 8066 o. 8218 0. 8357 
0. 3080 0. 2982 0. 2770 0. 2429 
0. 9416 0. 8350 0. 7451 0. 6747 
3. 0625 2. 8997 2. 7613 2. 6565 
0. 25 1.7742 1. 8065 1. 8378 1. 8661 
0. 7842 0. 8012 0. 8165 0. 8304 
0.3151 0.3049 0.2831 0.2482 
0. 9429 o- 8361 0. 7460 0. 6750 
3. 0866 2. 9233 2. 7822 2. 6722 
0. 30 1.7788 1.8110 1. 8420 1. 8699 
0. 7786 o- 7958 0. 8112 0. 8251 
0. 3213 Qo. 3107 0. 2882 0. 2525 
0. 9439 o. 8371 0. 7465 0. 6750 
3. 1069 2. 9428 2. 7990 2. 6843 
0. 35 1. 7831 1.8151 1. 8458 1. 8734 
0. 7730 0. 7905 0. 8060 0. 8199 
Oo. 3268 0. 3157 0. 2926 0. 2560 
0.9446 | 0.8377 | 0.7469 | 0.6749 
3. 1242 2- 9593 2. 8128 2. 6937 
0. 40 1. 7870 1. 8188 1. 84 1. 8767 
0. 7676 0. 7852 3 sack 0. 8148 
0. 3318 0. 3201 0. 2963 0. 2590 
0.9451 o. 8382 0. 7471 0. 6745 
3. 1390 2- 9733 2. 8242 2. 7009 
0.45 1. 7907 1. 8223 1. 8526 1. 8798 
0. 7621 0. 7800 ©. 7959 0. 8098 
0. 3363 0. 3241 ©. 2996 0. 2614 
0.9454 | 0.8385 | 0.7471 | 0.6740 
3.1519 2- 9852 2. 8337 2. 7064 
9. 50 1. 7943 1, 8257 1. 8558 1. 8827 
0. 756 0. 7750 0. 7910 0. 8050 
0. 3403 oe 6 0. 3024 0. 2635 
0. 9454 0. 8385 0. 7468 0. 6733 
3.26311 2.9955! 2. 8415 | 2.7105 


0 


: | 135°00" | 146°15’ 


1.7576 
0, 8196 
0. 1639 
0, 6216 
1.9668 


1, 8691 
0. 8632 
0. 1724 
0. 6222 
2.5115 


1. 8766 
o. 8586 
0. 1835 
0. 6226 
2. 5492 


1. 8818 
0. 8532 
0. 1910 
0. 6228 
2. 5700 


1. 8860 
0. 8477 
0. 1965 
0. 6227 
2. 5835 


1, 8897 
0. 8423 
0.2007 
0. 6225 
2.5927 


1.8931 
0. 8370 
0. 2040 
0. 6219 
2. 5989 


1. 8963 
o. 8318 
0. 2066 
0. 6212 
2. 6030 


1.8993 
o. 8267 
0. 2087 
0. 6203 
2. 6055 


1. 9022 
0. 8217 
0. 2104 
0. 6192 
2. 6065 


1, 9050 
0. 8:08 
morta 
0. 617: 
2. 6063 
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157°30" | -168°45' | 180°00" | 180°00" 


1.7780 
o. 8291 
sapere: 
0. 563 

8338 


Meo = 5, Bx = 25°, @ = 10° 


101°15' | 12°30" | 123°45' | 135°00' | 14615" | 157°30" | 168°45" | 180°00’ | 180°00’ 


0.5942 °. 5499 0.5235 0.5148 
2. 5550 2. 4464 2. 3785 2.3554 


0. 6033 0. 6031 0. 6027 0. 6025 


0.9336 0.8284 0.7348 0.6561 
3-2079 | 3.0337 | 2.8592 | 2.6959 


9.5979 | 0.6003 | 0,6020 | 0.6030 


1.7976 1. 8288 1. 8587 1, 8856 1.9078 1. 9244 1.9347 1.9381 
0. 7516 0. 7700 0. 7862 0, §003 0. 8120 0. 8209 0. 8267 0. $287 
0. 3441 0. 3307 Oo. 3048 0, 2653 | 0.2129 © 1493 0. 0770 0. Cc00 
0. 9452 0. 8383 0. 7464 0. 6723 | 0. 6163 ©. 5775 ©. 5551 ©. $477 
3- 1727 3. 0042 2. 8478 2, 7132 2. 6050 2. 5258 2. 4781 2. 4621 
1. 8008 1, 8319 1. 8616 1, 8883 1.9105 1. 9271 1. 9373 1. 9407 
0. 7466 0. 7652 0. 7815 ©. 7956 0. 8074 o. 8162 0. 821 0. 8238 
©. 3475 0. 3336 ©. 3070 0, 2667 0. 2138 0. 1498 0. 0771 0. 0000 
0. 9448 0. 8380 °. 5438 0. 6712 0. 6147 . $753 0. $525 © 5450 | 
3. 1809 3.0116 2. 8530 2.7148 2. 6027 2. §201 2. 4701 2.4533 | 
1. 8039 1. 8348 1. 8644 1, 8910 1.9131 1.9297 1.9399 1.9434 j 
0.7416 0.7605 0.7769 0.7911 0. 8028 0.8115 0.8171 0.8190 
0. 3506 °. 3361 0. 3088 0. 2680 0. 2145 0. 1501 0. 0772 9. 0000 
0. 9441 0. 837. 0. 7451 0, 6700 0. 6128 0. 5729 0. $497 ©. 5420 
3- 1879 3-017 2. 8569 2.7154 2. 5996 2. 5137 2. 4615 2. 4439 
1. 806 1. 8376 1. 8671 1, 8936 1.91 1. 932. 1. 9426 1.9460 
°. 7366 0. 7558 0. 7725 0. 7866 oO. 758 0. 806 0. 8124 0. 8143 
0. 3536 oO. 3384 0. 3105 0. 2690 0. 2150 0. 1503 0. 0773 ©. 0000 
©. 9433 0. 8367 | 0.7441 0.6685 | 0.6107 | .0. $703 0.5467 0. 5389 
3. 1937 3. 0228 2. 8599 2.7151 2.5956 2. 5065 2. 4521 2. 4338 
1. 8099 1. 8404 1. 8697 1. 8962 1. 9183 1. 9350 1.9453 1. 9487 
0. 7318 0. 7513 0. 7681 0. 7822 0. 7937 o. 8022 0. 8076 0. 8095 
0. 3563 0. 3405 0. 3119 0. 2698 0. 2154 0. 1504 0. 0773 0. 0000 
0. 9422 0. 8358 0. 7430 0. 6669 0. 6085 0. 5674 © 5434 0. 5355 
3. 1985 3. 0269 2. 8618 2. 7139 2. 5908 2. 4985 2. 4420 2. 4229 
1. 8127 1. 8430 1. 73) 1. 8987 1.9209 1.9377 1. 9480 1.9515 
0.7271 | 0.7469 | 0.763 0.7779 | 97893 | 9.7976 ©. 8028 0. 8046 
0. 3588 0. 3424 O, 3132 0. 2705 0. 2156 0. 1504 ©. 0772 0. 0000 
0. 9409 0. 8347 0. 7417 o. 6651 0. 6060 oO. 544 ©. 5400 ©. §319 
3. 2022 3. 0300 2. 8629 2.7118 2. 5852 2. 489 2.4311 2. 4113 
1.8155 | 1.8456 | 1.8748 | 1.9012 | 1.9235 | 1.9404 1. 9508 1.9543 
0.7224 | 0.7425 | 0.7595 | 0.7737 | 0.7848 | 0.7929 | 0.7980 ©. 7997 
0. 3611 0. 3442 0. 3143 0. 2710 0. 2158 0. 1503 0.0771 0, 0000 
0.9394 | 0.8334 | 0.7402 | 0.6631 | o. 6034 0. 5611 0. 5363 0. 5281 
3. 2050 3. 0322 2. 8632 2. 7090 2. 578 2. 4802 2.4194 2. 3988 
1, 8182 1. 8482 1. 8772 1.9037 1.9261 1.9431 1.9537 1.9572 
0.7178 | 0.7382 | 0.7554 | 0.7695 | 0.7804 | 0. 7883 0.7931 0. 7948 
0. 3633 0. 3458 0. 3152 0. 2714 0. 2158 0. 1501 ©. 0770 0, 0000 
0. 9377 0. 8319 0. 7386 0. 6610 0. 6006 0. 5576 0. 5323 0. 5240 
3. 2069 3. 0335 2. 8626 2. 7054 2.5717 2. 4699 2. 4068 2. 3854 
1.8209 | 1.8507 | 1.8797 | 1.9062 | 1.9287 | 1.9459 1. 9566 1. 9602 
©. 7133 | 0.7339 | 0.7513 | 0.7653 | 0.7760 | 0.7836 | 9.7882 0. 7897 
0. 3653 ©. 3472 0. 3160 0. 2717 0. 2157 0. 1499 0. 0769 0. 0000 
0. 9358 0. 8303 0. 7368 0. 6587 0. 5975 0. 5539 0. 5281 0. 5195 
3. 2078 3. 0340 2. 8613 2. 7010 2. 5638 2. 4586 2. 3932 2. 3710 
1, 8236 1. 8532 1. 8821 1. 9087 1.931 1.9488 1.9596 1. 9633 
0. 7088 °. he 0. 7472 0.7612 | 0. pe) 0. 7788 0. 7831 0. 7845 
0. 3672 ©. 3485 0. 3167 0. 2719 0. 2156 0. 1497 0. 0767 0. 0000 


Moo = 5, fx = 25°, a = 15° 
6 


Be saa qaelee fae ; 

oro0’ | 11°15" | 29°30” | 33°45° | 45°00" | ses’ | 67°30" | 78°45" 
0. 00 1. 4397 1. 4423 1, 4500 1. 4627 1. 4802 1. 5021 1. 5281 1. 5574 
0. 6713 0. 6725 ©. 6761 0. 6821 0. 6902 0. 7004 0. 7125 0. 7262 
0. 0000 0. 0682 0. 1350 0. 1989 0. 2584 ©. 3121 0. 3584 0. 3960 
2. 2679 2. 2367 2. 1459 2. 0036 1. 8220 1.6157 1. 399 1. 1879 
4.5663 | 4.5213 | 4.3894 | 4.1795 | 3.9053 | 3.5840 3. 234 2. 8770 
0. 05 1.4447 1. 4482 1. 4587 1.4759 1. 4994 1. 5287 1. 5630 1. 6017 
-. 6607 0. 6624 0. 6675 0. 6759 0. 6874 0. 7017 0. 7185 ©. 7373 
0. C000 0.0717 ©. 1415 0, 2076 0. 2683 0. 3219 0. 3666 0. 4010 
2. 2674 2. 2364 2. 1453 2. 0050 1. 8246 1. 6194 1. 4045 1.1934 
4. 5655 4. 5264 4.4115 4.2278 3. 9863 3- 7011 3. 3884 3- 0650 
0. 10 1. 4497 1. 4534 1, 4645 1, 4828 1. 5076 1. 5385 1.5746 1.6151 
0. 6501 0. 6520 0. 6577 0. 6670 0. 6798 0. 6955 0. 7140 0. 7346 
0. 0000 0. 0744 oO. ed 0. 2150 0. 2773 0. 331 0. 3770 0. 4110 
2. 2658 2. 2351 2. 145 2. 0056 1. 8266 1, 622 1. 4090 1. 1987 
4.5633 | 4.5263 | 4.4177 | 4.2436 | 4.0142 | 3.7422 3- 4429 3- 1320 

0.1 1. 1. 4586 1.4701 1. 4889 1.5145 1.546 1. §83 1. 624 
2 °. ar 0. G8 oO. ts 0. 6580 () a8 °. an o. robe °. 7306 
©. 0000 0. 0768 0. 1514 0. 2216 0. 2854 0. 3410 0. 386 ©. 4206 
2. 2633 2. 2329 2. 1444 2.0055 1. 8279 1. 6256 1. 4131 1. 2038 
4.5598 | 4.5244 | 4.4209 | 4.2547 | 4.0352 | 3.7741 3. 4856 3- 1846 
0. 20 1.45 1. 4637 1, 1. 4946 1. 5208 1.5531 1. 5908 1. 6328 
°. as oO. ae °, oa 0. 6490 0. 6637 0. 6818 oO. 7228 °. 7360 
0. 0000 0. 0790 0. 1556 0, 2277 0. 2929 0. 3494 ©. 3955 0. 4295 
2. 2597 2. 2297 2.1421 2. 0045 1. 8286 1 5279 1. 4169 1. 2087 
4- 5545 4. 5209 4. 4220 4. 2629 4. 0522 3. 800 3. 5220 3. 2296 
0.2 1.4647 1.4687 1.4806 1.5001 1.5266 1.5592 1.5973 1.6396 
7 0. 6193 0. 6216 0, 6286 0. 6401 o see 0. ie 0, 6969 oO. an 
©, 0000 0. 0810 0. 1596 0. 2333 0. 2999 0. 3574 0. 4039 0. 4380 
2, 2553. 2.2255 2. 1389 2, 0029 1. 8286 1. 6298 1, 4203 1, 2133 
4. 5481 4. 5160 4. 4213 4. 2688 4. 0664 3. 8240 3. 5541 3. 2697 

0. 30 1. 469 1. 4738 1.4858 1, 5054 1. 5320 1. 56: 1, 6031 1. 64 
oO. hoon °. ie oO. eS ©, 6312 0. ae 5 °. pa °. ba05 0.71 33 
©, 0000 0. 0830 0. 1634 0. 2387 0. 3066 0. 3649 0.4119 0. 4460 
2, 2499 2.2205 2. 1349 2, 0004 1, 8281 1.6311 1. 4234 1, 2178 
4. 5403 4. 5096 4.4190 4. 2729 4.0783 3. 8445 3. 5831 3. 3061 


6469 0. 6733 0. 7020 
3857 0. 4337 ©. 4677 
6325 1. 4308 1, 2298 
8938 | 3. 6563 3. 4003 


1. 52 1. 5520 1. 5846 1, 622 1. 6640 
0. 3008 o. 216i 0. ai oO. 6676 0. 6974 
°. 258 0. 3307 0. 3921 0. 440. 0. 4744 

3 1. 8201 1. 6321 1, 432 1. 2334 
4. 2733 4. 1083 3.9069 3. 6771 3.4279 


0. 35 1. 4747 1. 4788 1. 4909 1, 5106 1. 5373 1. §702 1, 6084 1. 6508 
0. 5993 0, 6019 oO. poe 0, 6224 0. 6396 0. 6607 0. 6850 0.7116 
0, 0000 0, 0849 0, 1671 0. 2439 0. 3130 0. 3721 ©. 4195 0. 4536 
2. 2436 2.2146 2, 1301 1.9973 1. 8270 1. 6321 1, 4262 1, 2220 
4. 5312 4. 5019 4. 4152 4. 2752 4. 0882 3. 8628 3.6095 | 3.3397 
0. 40 1.4798 1, 4838 1.495) 1.5156 1.542 1.5752 1. 6133 1. 6556 
°. $895 0. 5922 aot 0, 6137 o. Be o. 2033 0. era °. 7088 
©, 0000 0. 0867 0, 1705 0, 2489 0. 3191 0. 3790 0. 4267 0. 4608 
2, 2364 2. 2079 2, 1246 1.9935 1. 8252 1. 6325 1. 4286 1, 2260 
4.5209 | 4.4929 | 4.4101 | 4.2760 | 4.0964 | 3.8791 | 3. 6338 3. 3710 
1, 5206 1. 5472 1. 5800 1, 6179 1, 6600 
0. 
oO. 
1. 
3. 


NroOOoOr NrOOoOrF NrOOr 
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Meo = 5, By = 25°, a@ = 15° 
| _ 0 


€ 
: | 0°00’ | 11°15’ | 22°30" | 33°45’ | 45°00’ | ss) 67°30’ 78°45’ 
0.55 1. 4950 1. 4990 1.5109 1. 5303 1. 5567 1. 5890 1. 6264 1. 6678 1, 7120 
0. $604 0. 5635 ©. 5729 ©. 5880 ©. 6085 0. 6334 0. 6619 0. 6928 0, 7245 
0. Coo 0. 0918 0. 1804 0. 2628 0. 3362 0. 3983 0. 4469 0. 4807 0. 4985 
2. 2099 2. 182 2. 1032 1.9780 1.8167 1. 6313 1.4341 1. 2368 1, 0493 
4.4825 4.4584 4. 3867 4. 2700 4.1121 3.9186 3. 6965 3- 4540 3. 2002 
0. 60 1. 5001 1. 5041 1.5159 1.5352 1.5612 1.5933 1. 6303 1.6712 1.7151 
0. 5508 0. 5541 0. 5638 0. 5796 0. 6009 0. 6268 0. 6564 0. 6883 0, 7210 
0. 0000 0. 0934 0. 1835 0. 2672 0. 3416 0. 40.43 0. 4532 0. 4868 0. 50-41 
2.1994 2.1726 Zi se 1.9715 1, 8128 1. 6300 1. $353 1. 2400 1, 0540 
4.4673 | 4.4444 | 4.3764 | 4.2654 | 4.1146 | 3.9290 3.7146 3. 4788 3. 2298 
0. 65 1.5052 | 1.5092 | 1.5209 | 1.5399 | 1.5657 | 1.5974 1, 6341 1. 6746 1.7179 
0. 5413 0.5447 | 25548 | 0.5712 | 0.5933 | 0.6203 0. 6509 0. 6839 9°. 7176 
0. 0000 0. 0949 ©. 1865 0.2715 0. 3469 0. 4102 0. 4593 0. 4927 0. 5094 
2. 1881 2.1618 2. 0852 1. 9643 1. 8083 1. 6283 1.4362 1.2431 1.0535 
4.4508 | 4.4292 | 4.3649 | 4.2595 | 4.1159 | 3.9380 3- 7314 3- 5022 3. 2581 
0. 70 1.5104 1.5143 1. 5259 1.5447 1.5702 1.6015 1, 6377 1. 6777 1, 7205 
0. 5318 0. 5354 0. 5459 0. 5629 0. 5859 0. 6138 0. 6455 0. 6796 0. 7143 
0, 0000 0. 0965 0. 1894 0. 2756 0. 3520 0. 4159 ©. 4652 0. 4984 0. 5145 
2.1759 2.1502 2.0751 1.9565 1. 8032 1, 6262 1. 4368 1.2459 1, 0629 
4. 4332 4.4128 4. 3521 4. 2524 4.1159 3-9459 3. 747° 3. 5246 3. 2853 
0.75 1.5157 1 5195 1. 5309 1.5495 1.5746 1. 6055 1. 6412 1. 6807 1, 7229 
0. 5224 oO 5261 0. 5369 0. 5546 0. 5784 0. 6073 0. 6402 0. 6753 0.7111 
0. 0000 0 0980 0. 1923 0. 2797 0. 3570 0. 4214 0. 4709 0. 5039 0. 5194 
2. 1630 2 1378 2. 0643 1.9480 1. 7976 1. 6236 1. 4371 1, 2486 1, 0673 
4. 4143 4 3952 4. 3381 4.2440 4. 1146 3. 9526 3. 7614 3. 5458 3.3115 
0, 80 1.5209 1 5247 1.5359 1.5542 1.5790 1.6094 1.6445 1.6834 1.7251 
0. 5129 0 5167 0. 5280 0. 5464 0. 5710 0. 6o10 0. 6349 0. 6712 0. 7080 
0. 0000 0, 0994 0. 1952 0. 2837 0. 3618 0. 4269 0. 4765 0. 5093 0. 5240 
2. 1492 2. 1246 2. 0527 1. 9388 1.7915 1. 6206 1. 4371 1.2511 1.0715 
4.3942 | 4.3763 4.3229 | 4.2344 | 4.1122 | 3.9581 3. 7748 3. 5660 3- 3367 
0. 85 1. 5263 1. 5300 1. 5410 1.5590 1. 5833 1. 6132 1. 6478 1. 6861 1, 7272 
0. 5035 0, 5074 0. 5191 0. 5381 0. 5637 0. 5946 0. 6297 0. 6671 0. 7050 
0, 0000 0. 1009 0. 1979 0. 2876 0. 3666 O. 4322 0. 4819 0. 5144 0. 5285 
2. 1346 2, 1106 2. 0403 1.9290 1, 7847 1. 6172 1.4367 1, 2533 1.0757 
4. 3729 4. 3562 4. 3064 4.2236 4. 1086 3.9624 3. 7870 3. 5852 3.3610 
0. 90 1. 5317 1.5353 1.5465 1. 5638 1. 5876 1, 6170 1.6510 1. 6886 1.7291 
0. 4940 0. 4981 0. 5102 0. 5299 0. 5563 0. 5883 0. 6245 0. 6631 0. 7021 
0, 0000 ©, 1023 0. 2007 0. 2915 O. 3713 0. 4374 0. 4873 0. 5194 0. $329 
2.1191 2.0957 2. 0271 1.9185 1.7774 1. 6133 1.4361 1.2554 1, 0798 
4. 3502 4. 3348 4. 2886 4.2415 4. 1037 3- 9656 3- 7982 3. 6034 3- 3844 
0.95 1. 5372 1. 5407 1.5513 1. 5686 1. 5920 1. 6207 1.6541 1, 6911 1. 7309 
0.4845 | 0.4887 | 0.5013 | 0.5216 | 0.5490 | 0.5820 0. 6194 0. 6592 0. 6993 
0, 0000 0. 1037 0. 2033 0. 2952 0. 3759 °. 4424 0. 4924 0. 5243 ©. §370 
2. 1028 2. 0800 2. 0132 1.9072 1.7695 1. 6089 1.4351 1.2573 1. 0838 
4. 3262 4. 3121 4. 2695 4.1981 4.0976 3. 9676 3. 8083 3. 6208 3.4071 


Oc 0lr 


267 


Mo =5, Px = 25°, a@ = 15° 
. 6 


0. 50 1.7548 1.8014 1. 8468 1. 8893 1.9261 1 1. 
0. 7583 0. 7864 0. 8108 0. 8308 0. 8465 o. 8592 0. 8688 
H 0. 4948 o. 4802 0. 4486 0. 3988 0. 3290 0. re) 
0. 8737 0- 7256 0. 6039 0. 5072 0. 4389 0. 3964 0. 3748 
2.9110 2 6633 2. $362 2.2414 | 2.0921 1.9951 1.9443 


101°15’ | 112°30’ 01°15" | 112°30" | 123°45" |°135°00" | 146" 123045’ ~135°00° | 14615" 5 | 157 Tae or 168°45’ 180°00’ | 180°00’ 
0. 00 1. 6237 1. 6588 1. 6937 Pe eee ee oe ee 1. 7269 1. 7560 1. 7793 1.7913 | 1.9555 1.7944 
0. 7572 0. 7735 0. 7898 | 0. 8053 0. 8189 0, 8297 0. 8353 0.9118 °. ies 
0. 4380 0. 4382 0. 4208 0. 3802 0. 3115 0, 2024 0. 0911 ©. 0000 0. 0000 
0. 8185 0. 6737 0. 5592 0. 4753 0. 4210 0. 3915 0. 3790 | 9. 3757 0. 3757 
2.2051 | 1.9188 1.6796 1.4957 1.3713 1, 3022 1.2723 1.9559 1. 2640 
0. 05 1, 6885 1.7347 1.7815 1.8277 1, 8719 1.9142 1.9465 1. 9583 
©. 7795 0. 8017 0, 8241 0. 8461 0. 8673 0. 8870 0. 9012 0.9059 
0. 4326 0. 4265 0. 4029 0. 3584 0. 2890 0, 2006 0. 1051 ©, 0000 
0.3.33 | 0.6789 | 0.5635 | 0.4786 | 0.4230 | 0.3924 0. 3792 ©. 3756 
2.4521 2.1922 | 1.9815 1.8354 1, 7682 1, 8060 1.9055 1.9553 
0. 10 1.70 1.7530 1, 8008 1. 8470 1, 8899 1,9270 1.9520 1.9606 
°. Tee 0. 8036 0. 8267 °. es 0. 8695 fc) B85 0. 8975 0. 9010 
0. 4405 .0. 4331 0. 4087 0. 3645 0, 2984 0, 2140 0.1141 ©, 0000 
0, 8299 0. 6842 0. 5679 0. 4818 0. 4250 ©. 3933 0. 3792 0. 3752 
2. 5385 2. 2851 2.0789 1. 9344 1, 8663 1, 8802 1. 9307 1.9541 
0. 15 1.7168 1.7650 1. 8128 1. 8585 1, 8998 1.9337 1.9554 1.9627 
0. 7785 0. 8028 0, 8264 0. 8483 0. 8680 0. 8835 0. 8935 0. 8967 
0. 4488 0. 4406 0.4156 | 0.3716 0, 3069 0, 2224 0, 1187 0. 0000 
0. 8356 0. 6894 0. §723 0, 4851 0, 4269 0. 3940 0. 3791 0. 3748 
2. 6054 | 2. 3556 2. 1499 2. 0023 1,.9255 1,9181 1.9413 1, 9523 
0. 20 1.7255 1.7737 1. 8213 1. 8664 1, 9064 1. 9383 1, 9581 1. 9646 
0. 7761 0. 8011 o. 8248 0. 8464 0. 8652 0, 8799 0, 8895 0. 8928 
o. 4597 0. 4478 0, 4222 0. 3780 0, 3135 0. 2279 0. 1214 0. 0000 
0, 8412 0. 6945 0. 5766 0. 4883 0, 4289 0. 3947 0. 3788 0. 3742 
2. 6621 2. 4143 2, 2073 2. 0545 1, 9669 1, 9417 1. 9466 1.9501 
0. 25 1.7325 1.7806 1.8279 1.872 1.9114 1.941 1.9604 1.9665 
oO. tose 0. 7988 0, 8226 °. res 0. 8620 ro) S762 0. 8858 0. 8892 
0. 4642 0. 4545 0, 4282 0. 3835 0, 3185 0. 2316 0. 1229 ©, 0000 
0. 8467 0. 6997 0. 5810 ©, 4915 0, 4307 0. 3952 0. 3784 0. 3735 
2, 7123 2. 4655 2. 2562 2, 0970 1. 9986 1.9581 1. 9493 1.9475 
0. 30 1. 7383 1, 7863 1, 8332 1, 8771 1.9154 1.9448 1.9625 1, 9683 
0. 7703 0. 7963 o. 8202 0. 8412 0. 8587 0. 8725 0. 8822 0. 8857 
0. 4712 0. 4606 0. 4334 0, 3880 0, 3222 0. 2340 0. 1238 0. 0000 
0. 8522 0. 7049 0. 58594 0. 4947 0. 4325 0. 3957 9. 3779 ©. 3726 
2.7579 2.5115 2, 2992 2, 1331 2, 0239 1.9700 1.9502 1.9444 
0. 35 1. 7433 1.7910 1.8375 1. 8810 1.9186 1.9474 1,964 1, 9700 
0. 7672 0. 7938 o, 8178 0, 8384 0. 8555 0. 8690 ) 8787 °. 823 
0.4777 0. 4662 0. 4331 Oo, 3916 0, 3250 0. 2355 O. 1243 ©. 0000 
0, 8576 0. 7101 0. §898 0. 4979 0. 4342 0. 3960 ©. 3773 0. 3717 
2.7999 2.5535 2, 3378 2. 1646 2, 0449 1.9790 1.9500 1.9410 
0. 40 1.7477 1.7950 1, 8411 1, 8842 1,9215 1.9497 1.966 1.9718 
0. 7642 0. 7912 0. 8154 0. 8358 0, 8523 0. 8656 oO. ae oO. bie 
0, 4838 0. 4713 0. 4421 ©. 3946 0. 3269 0. 2364 °, 1244 0, 0000 
0. 8630 0. 7153 0. 5942 0. 5010 0. 4358 0. 3962 ©. 3766 0. 3707 
2. 8391 2.5924 2. 3731 2, 1927 2, 0628 1.9858 1. 9488 1.9371 
0. 45 1.7514 1.7984 1. 8442 1, 8870 1, 9239 1.9518 1. 9682 1.9735 
0. 7612 o, 7887 0. 8130 0, 8332 0, 8493 0. 8623 o. 8721 0. 8757 
0. 4895 0. 4760 0. 4456 0, 3970 0, 3282 0. 2368 0. 1244 0, 0000 
0. 8684 0, 7204 0. 5986 0, 5041 0. 4374 0. 3964 0. 3758 0. 3695 
2. 8760 2, 6289 2. 4057 2.2181 2.0783 1.9911 1. 9469 1. 9328 


268 


Meo = 8, Bx = 25°, & = 15° 
oo 9 


1 
: | 11°15" | 1 112°30' | 123°45" | 135°00" | 135°00" | 146°15" | 187°30° y {16 168°45’ | 180°00’ | 180°00° 
- fi) 4s, > 1 ee TS 
: 1.7578 1. 8040 1. 8491 1, S914 1. 9280 1.9556 1.9718 1.9771 
m5 ° ile 0. 7841 0. 8088 ©, 8285 0. 8438 0. 8561 0. 8656 0. 3093 
0. 4998 0. 4841 0. 4511 0. 4001 0. 3294 0. 2365 0. 1238 0. 0000 
0, 8791 0. 7308 0. 6075 0. 5104 0. 4404 ©. 3963 o. 3738 0. 3669 
2.9443 2. 6959 2. 4649 2. 2631 2. 1044 1.9982 1.9411 1.9229 
! 
0.60 1, 7604 1. 8062 1.8510 1.8931 1.9298 1.9574 1.9736 1.978 
0. 7528 0. 7820 0. 8069 om B30 0, 8414 0. 8532 0. 8624 o. 8660 
0.5044 | 0.4876 | 0.4534 | 0.4011 | 0.3294 | 0.2360 | 0. 1233 9. 0000 
1 9, 8843 0. 7361 0.6119 0. 5135 0. 4419 0. 3962 0. 3726 0. 3654 
2.9762 2.7272 2. 4923 2. 2834 2.1156 2. 0003 1.9374 1.9172 
0. 65 1, 7628 1. 8082 1. 8527 1.8947 1.9313 1.9592 1.9755 1. 9808 
0. 7503 0. 7800 0. 8051 0. 8246 0, 8390 0. 8503 0. 8593 0. 8628 
0, 5088 0. 4908 0. 4552 0. 4018 0. 3291 0. 2353 0. 1228 ©. 0000 
0. 8896 0. 7413 0. 6164 0. 5167 ©. 4433 0. 3959 ©. 3713 ©. 3637 
3. 0068 2.7571 2.5184 2, 3027 2.1259 2.0018 1.9330 1.9110 
0. 70 1, 7649 1.8541 1, 8960 1.9328 1. 9608 1.9773 1, 982 
a 0. 7478 0. ee 0. 8036 oO. 8229 °. 3369 0. 8476 0. 8561 oO. Bene 
©. §130 0. 4937 ©. 4568 0, 4021 0, 3285 0. 2344 oO. 1222 ©, 0000 
0. 8948 | 0.7466 | 0.6210 | 0.5199 | 0.4447 | 0.3956 2. 3698 0. 3619 
3. 0364 2. 7861 2. 5436 2, 3212 2.1355 2. 0026 1.9280 1.9041 
0.75 1. 7668 1. 8113 1. 8553 1, 8971 1.9341 1.962 1.9793 1, 9847 
0. 7455 0. 7765 0, 8022 0, 8214 0. 8349 0. 8449 0. 8528 0. 8560 
0. §169 0. 4964 0. 4582 0, 4022 0, 3277 O. 2333 0.1215 ©. 0000 
0. 9001 0.7519 0. 6256 0, 5231 0. 4461 0. 3952 0. 3682 ©. 3599 
3. 0650 2. 8141 2. 5680 2. 3390 2.1445 2. 0029 1.9224 1, 8967 
0. 80 1.7685 1, 8126 1. 8563 1, 8981 1.9353 1.9641 1.9812 1.9868 
O. 7433 o 7749 0 8010 © 8201 © $330 0. 8422 0. 8496 0. 8525 
0. 5206 0. 4988 0. 4593 0. 4021 0. 3268 0. 2322 ©, 1207 ©. 0000 
0. 9053 0. 7572 0. 6303 0. 5265 0. 4475 0. 3947 ©. 3664 9. 3577 
3. 0927 2. 8413 2. §917 2. 3562 2.1531 2. 0027 1.9162 1. 8884 
0. 85 1.7700 1. 8137 1.8571 1. 8988 1. 9363 1.9657 1. 9833 1. 9890 
0. 7412 0. 7735 0. 7999 0. 8190 0. 8313 0. 8397 0. 8462 0. 8489 
0. §240 0. 5010 0. 4602 0. 4017 0. 3256 0. 2309 0. 1199 ©. 0000 
0. 9105 0. 7627 ©. 6351 0. 5298 0. 4490 0. 3942 0. 3645 0. 3553 
3.1196 2. 8679 2. 6149 2. 3731 2. 1614 2, 0020 1.9092 1. 8794 
0. 90 1.7713 | 1.8146 | 1.8577 | 1.8995 | 1.9373 | 1.9672 3: 9354 1.9913 
0. 7393 0. 7723 0.7991 0. 81814 0. $298 0. 8371 0. 8427 0. 8451 
0. 527 | 0. 5031 0. 4609 0. 4012 0. 3243 0. 2294 0. 1190 0. 0000 
0.915 0. 7681 0. 6400 0. §333 0. 4505 ©. 3936 ©. 3623 ©. 3526 
3.1458 2. 8939 2. 6377 2. 3898 2. 1695 2. 0009 1.9014 1. 8693 
©. 1.7725 1. 8153 1. 8582 1. 9000 1. 9382 1. 9688 1, 9876 1. 9938 
2 0. 7374 0. 7712 0. 7984 0. 8173 °. 8385 0. 8347 0, 8391 oO. ees 
0. 5305 0. 5050 0. 4614 0. 4006 O. 3229 0. 2279 0.1181 0. 0000 
0. 9210 0. 7736 ©. 6449 0. 5369 0. 4520 0. 3929 0. 3600 0. 3497 
3.1713 2.9194 2. 6602 2. 4063 2. 1776 1.9994 1. 8927 1. 8581 
1, 00 1. 7736 1. 8159 1.8585 1. 9003 1.9389 1.9703 1. 9900 1.996 
0. 7357 0. 7702 0. 7978 0. 8168 0. 8273 0. 8322 ° 8354 0. hoes 
0. 5335 0. 5067 0. 4618 0. 3998 0. 3213 0. 2263 0. 1171 0. 0000 
0. 9262 0. 7792 0. 6500 ©. 5406 0. 4537 0. 3921 0. 3573 0. 3464 
3. 1963 2.9444 2. 6824 2. 4228 2. 1856 1.9976 1. 8830 1.8455 
F, 0. 6202 0. 6268 0. 6327 0. 6369 0. 6385 0. 6371 0. 6345 0. 6332 


269 


Mo =5, Be = 25°, a@ = 20° 
: —— 0 


é 0°00" | 11°15 | 22°30" | 33°45" | 45°00" | 56°15’ | 67°30" | 78°45’ | 90°00" 
0. 00 1. 3026 1.3061 1.3165 1. 3337 1.3572 1. 3868 1.4217 1.4616 1. 5048 
oO. fo74 0. 6091 0. 6139 0. 6219 0. 632 0. 6467 0. 6630 0. 6815 0. 7a] 

0. 0000 0. 0904 0. 1792 0. 2645 0. 3446 o. 4182 0. 4832 0. 5379 0. 581 

2. 6842 2. 6385 2. 5062 2. 3007 2. 0423 1. 7538 1.4596 1.1790 0. 9282 

4- 7759 4-7177 4.5475 4. 2780 3- 9289 3. 5240 3- 0909 2. 6536 2. 2368 

0.0 1. 3082 1.3125 1. 3254 1. 3465 1.3755 1.4114 1.4535 1. 5010 1.5524 
? O. 3957 °. 3578 0. 6042 0. 6147 0. 6291 0. 6469 0. 6680 0. 6917 °. ae 
rommererere) 0. 0935 o. 1849 0. 2719 0. 3524 0. 4246 0. 4862 0. 5363 0. 5720 

2. 6835 2. 6383 2. §073 2. 3038 2.0475 1. 7613 1. 4690 1. 1897 0. 9395 

4.7751 4.7224 4. 5680 4.3218 4.0014 3- 6248 3. 2187 2. 8019 2. 4006 

0. 10 1.31 1. 3183 1. 3320 1.3545 1.3852 1.4232 1. 4678 1.5175 1. 5715 
oO. aa 0. 5865 0. 5937 0. 6055 0. 6217 0. 6418 0. 6655 0. 6920 0. 7209 

0.0009 | 0.0963 0. 1901 0. 2790 0. 3607 0. 4332 0. 4940 0. 5421 0. 5749 

2.6817 2. 6370 2. 5073 2. 3058 2.0521 1. 7683 1 4781 1. 2002 0. 9507 

4.7727 4. 7228 4. 5762 4.3421 4.0361 3. 6752 3. 2839 2. 8801 2. 4888 

0.1 1. 3192 1. 3240 1. 3383 1. 3616 1. 3934 1. 4327 1. 4786 1. 5298 1. 5852 
: °. a 0. 5753 0. 5832 0. §962 0. 6139 0. 6360 0. 6619 0. 6908 o. Eee 

0. 0000 0. 0989 0. 1950 0. 2859 0. 3689 0. 4418 0. 5023 0. 5492 0. 5801 

2. 6786 2. 6344 2. 5063 2. 3070 2.0559 1.7747 1. 4867 1.2105 0. 9617 

4.7688 | 4.7213 | 4.5815 | 4.3579 | 4.0647 | 3.7176 3- 3396 2. 9474 2. 5651 

0. 20 1. 3247 1. 3296 1. 3443 1. 3682 1. 4007 1. 4408 1. 4876 1. 5396 1.5958 
fo) ein oO. Hee 0. 5728 o. 5868 0. 6060 0. 6298 0. 6578 O. a889 oO. a 

0. 0000 0. 1014 0. 1998 0. 2926 0. 3768 0. 4504 0. 5108 0. 556 0. 5862 

2. 6744 2. 6308 2. 5043 2. 3074 2.0590 1. 7806 1.4951 1.2206 0. 9727 

4.7635 | 4.7181 | 4.5847 | 4.3709 | 4.0896 | 3.7555 3- 3899 3. 0087 2. 6350 

0.2 1. 3302 1. 3352 1.3501 1. 3744 1.4074 1. 4480 1. 4953 1. 5478 1, 6043 
3 re) eas 0. 5534 0. 5626 0. 5776 0. §982 0. 6236 0. 6535 0. 6867 oO. we 
0. 0000 ©. 1038 0. 2045 0. 2991 0. 3847 0. 4590 0. 5194 0. 5647 ©. §930 
2. 6691 2. 6260 2.5012 2. 3069 2.0615 1.7861 1.5031 1. 2306 oO. 9837 

4.7567 4.7134 4.5861 4.3816 4.1118 3.7902 3. 4366 3.0661 2.700) 
0, 30 1.3357 | 1.3407 | 1.3558 | 1.3803 | 1.4137 | 1.4546 1, 5022 1. 5548 1.6114 
: 0. 5393 0. 5426 0. 5524 0. 5684 0. §903 0. 6174 0. 6492 0. 6844 0.7220 
0. 0000 0. 1062 0. 2090 0. 3055 0. 3924 0. 4675 0. 5280 0. 5728 0. 5999 
2. 6626 2. 6202 2.4972 2. 3056 2. 0633 1.7912 1, 5109 1.2404 0.9947 
4.7485 4.7073 4. 5859 4. 3905 4.1319 3.8225 3. 4807 3. 1208 2. 7636 
oO. 1.3412 1. 3463 1. 3615 1. 3861 1.4196 1.4606 1. 5083 1. 5609 1.6174 
2 ) oie 0. 5319 0. 5423 0. 5593 0. 5825 0. 6113 0. 6448 0. 6819 0.7214 
0. 0000 0. 1085 0. 2135 0. 3118 0. 4000 0. 4758 0. 5365 0. 5809 0.6071 
2.6551 2. 6134 2.4923 2. 3034 2.0645 1.7957 1.5185 1.2502 1.00¢8 
4.7390 4. 6998 4.5841 4. 3976 4.1501 3. 8528 3. 5227 3.1732 2. 8241 

0. 40 1. 3467 1.3518 1. 3670 1.3917 1.4252 1. 4662 1.5138 1, 5662 1. 622 
0. 5176 0. 5213 0. 5323 0. 5503 0. 5748 0. 6051 0. 6404 0. 6794 0. 720 
0. 0000 0. 1108 0. 2179 0. 3180 0. 4075 0. 4842 0. 5450 0. 5890 0. 6142 

2. 6466 2. 6056 2. 4864 2. 3006 2.0652 1.7999 1. 5258 1. 2599 1.016) 

4.7281 4.6909 | 4.5809 | 4.4033 4.1666 | 3.8814 3. 5630 3.2239 2. 882 
0.45 1.3523 1.3574 1.3726 1.3972 1.4306 1.4715 1. 5188 1. §709 1. 6267 
0. 5069 0. 5108 0. 5224 0. $4.13 0. 5672 0. 5991 o. 6362 0. 6770 0. 7201 
0. 0000 0. 1130 0. 2222 0. 3241 0. 4149 0. 4924 0. 5535 0. 5971 0. 6214 

2. 6371 2. 5968 2.4797 | 2.2969 2.0652 1, 8037 1. 5329 1. 2696 1.0281 
4.7159 | 4.6806 | 4.5764 | 4.4075 | 4.1818 | 3.9085 3. 6018 3- 2732 2.9401 


+ 4103 4.1955 


270 


Meo = 5, By = 25°, a@ = 20° 


11°15’ | 22°30" | 33°45’ | 45°00" | ser15' | 7°30" | 78°45’ | 90°00" 


7 1 

0-55 1. 3635 1, 3685 1, 3835 1.4079 1.4409 1.4811 1, 5276 | 1.5787 1. 6334 
0. 4858 0, 4901 0. 5029 0.5237 | 0.5522 0. 5872 0, 6277 0. 6722 0. 7189 

0, 0000 0, 1175 0. 2307 0. 3361 0. 4295 0. 5086 0, 5701 0. 6130 0. 6355 

2.6150 2. $762 2. 4635 2. 2874 | 2. 0635 1, 8100 1, 5464 1. 2887 1, 0508 

4.6876 | 4.6562 | 4.5632 | 4.4118 | 4.2079 | 3.9588 3. 6757 3. 3683 3. 0514 

o- 60 1.3691 1, 3741 1. 3890 1, 4131 1. 4457 1. 4856 | 1, 5315 1.5820 1 6359 
0. 4753 0, 4798 0. 4932 0. 5150 0. 5447 0. 5813 0, 6236 9. 6699 0. 7183 

0, 0000 0, 1196 0, 2349 ©. 3420 ©. 4367 0. 5166 0. 5783 a, 6209 0. 6 {34 

2. 6024 2, 5645 2. 45-44 2.2815 2.0018 1.8126 1, 5529 1. 2982 1.0623 

4.6716 4. 6421 4. 5547 4.4120 4.2191 3. 9822 3.7412 3.4144 3. 1056 

o- 6 1.3748 | 1.3798 | 1.3945 | 1.4183 1.4505 | 1.4898 1, 5352 1. 5849 1, 6380 
: 0. 4648 0. 4695 0. 4835 0.5064 | 0.5374 0.5755 0, 6196 0. 6676 0. 7178 

0. 0000 0, 1218 0. 2391 0. 3478 0. $439 0. 5245 0, 5864 0. 6286 0. 6493 

2. 5889 2, 5518 2. 4439 2.2749 2. 0595 1.8148 1.5591 1. 3077 1.0739 

4.6542 | 4.6267 | 4.5449 | 4.4110 | 4.2292 | 4. 0044 3.7455 3- 4597 3- 1592 

0-70 1. 3806 1, 3854 1. 3999 1. 4234 1.4552 1. 4939 1, 5385 1. 5875 1, 6398 
0.4544 | 0.4593 | 0.4739 | 0.4977 | 0.5301 | 0.5698 0. 6156 0. 6655 0. 7173 

0, 0000 0, 1239 0, 2432 ©. 3536 0. 4509 0. 5323 0. 5944 0. 6363 0. 6559 

2.5744 2, 5382 2. 4328 2.2675 2.0566 ; 1.8166 1, 5652 1. 3172 1. 0856 

4.6356 | 4.6100 | 4.5338 | 4.4087 | 4.2380 | 4.0257 3. 779° 3. 5043 3.2121 

0-75 1. 3864 1. 3912 1.4054 1. 4285 1.4597 | 1.4978 1.5417 1. 5898 1.6411 
0. 4440 0.4491 0. 4644 0. 4892 0, 5228 0. 5642 0, 6117 0. 6633 0. 7170 

0, 0000 0, 1260 0, 2472 0. 3593 0.4579 | 0.5401 0, 6024 0. 6438 0. 6625 

2. 5589 2. 5236 2. 4207 2. 2594 2. 0532 1.8181 1, 5710 1. 3267 1.0975 

4.6156 | 4.5920 | 4.5215 | 4.4052 | 4.2457 | 4.0459 3. 8116 3- 5482 3. 2644 

0. 80 1. 3922 1. 3969 1.4109 1.4336 1. 4642 1. 5016 1.5446 1.5918 1. 6422 
r) 26 ro ee 0. 4548 0. 4806 0. 5156 0. 5585 0. 6078 0. 6613 0. 7167 

0. 0000 oO, 1281 0. 2512 ©. 3650 0. 4648 0. §477 0, 6102 0. 6513 0. 6690 

2. 5424 2, 5081 2. 4078 2.2505 2. 0491 1.8191 1.5767 1. 3361 1, 1094 

4.5944 | 4.5726 | 4.5078 | 4.4004 | 4.2522 | 4.0651 3. 8435 3- 5914 3. 3183 

0. 85 1. 3982 1, 4028 1. 4165 1. 4387 1. 4687 1. 5052 1.5473 1.5935 1. 6430 
0. 4232 0, 4288 0. 4452 0.4721 ©. 5084 0. 5529 0. 6040 0. 6593 0. 7164 

0, 0000 0, 1302 0. 2552 0. 3797 0.4717 0. 5554 0. 6180 0. 6586 0. 6753 

2. 5249 2.4915 2. 3940 2. 2409 2. 0445 1. 8197 1, 5821 1. 3455 1.1215 

4.5718 | 4.5520 | 4.4928 | 4.3944 | 4.2575 | 4.0832 3. 8745 3- 6340 3- 3676 

0.90 1. 4042 1, 4087 1.4221 1.4438 1. 4730 1. 5088 1. 5499 1.5951 1. 6435 
0. 4128 0, 4185 0. 4357 0. 4635 0. 5013 0. $474 0. 6002 0. 6574 0. 7162 

0. 0000 0, 1322 0. 2592 0. 3763 0. 4785 0. 562: 0. 6257 0. 6659 0. 6814 

2. 5064 2.4740 2. 3793 2, 2304 2. 0392 1. 8198 1. 5873 1. 3549 1. 1338 

4.5478 4.5300 4.4765 4. 3870 4. 2616 | 4. 1004 3. 9047 3- 6761 3. 4187 

0.95 1. 4103 1.4147 1.4277 1. 4489 1.4774 1. 5122 1. 5523 1. 5964 1. 6437 
0. 4023 0, 4083 0. 4261 0. 4550 0. 4941 0. 5418 0. 5965 0. 6555 0. 7161 

0, 0000 0, 1343 0. 2631 0. 3818 0. 4853 0. $70: 0. 6333 0. 6730 0. 6875 

2. 4868 2.4554 2. 3636 2.2191 2. 0333 1.819 1. 5923 1.3642 1.1461 

4.5224 | 4.5065 | 4.4587 | 4.3783 | 4.2646 | 4.1165 3- 9341 3.7176 3- 4693 

1. 00 1.4165 1, 420 1. 4334 1.4540 1. 4817 1.5156 1. 5546 1. 5976 1. 6438 
0. 3918 oO, 3085 0. 4164 0. 4464 0. 4869 0. §363 0. §928 ) 6037 0. 7161 

0, 0000 0. 1363 0. 2670 0. 3873 0. 4920 0. §778 0. 6408 0. 6800 0. 6934 

2.4661 2. 4358 2. 3470 2.2070 2. 0267 1. 8188 1. 5970 1.3735 1. 1586 

4.4955 | 4.4816 | 4.4395 | 4.3682 | 4.2662 | 4.1315 3. 9626 3- 7585 3- 5195 

Ey 0. 5920 0, 5927 0. 5947 0. 5980 0.6028 | o 6993 0. 6173 0. 6273 0. 6388 
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Moo = 3, Bx = 25°, & = 20° 


¢ 


101°15" | 112°30" | 129°45" | 135°00" | 14615" | 157°30' | 168-45" | 180°00" | 80°00" 


1, 6900 1.7478 1 
0. 7653 0. 8091 ° 
0. 6379 0. 6193 0. 581 
0. 8405 0, 6627 oO. . 
2. 7342 2. 4300 2.1451 1, 8896 1.6734 1. 5375 1. 4978 1. 4874 


1, 6918 1.7488 1. 8058 1. 8620 1.9159 1. 9612 1. 9849 1. 9923 
0.7663 | 0.8112 | 0.8497 | 0.8784 | 0.8947 | 0.9033 0. 9166 0. 9227 
0. 6434 0.6230 | 0.5837 | 0.5315 0. 4395 0. 3267 0. 1762 ©. 0000 
0 8529 0. 6748 0. 5287 0. 4134 0. 3274 0. 2747 0. 2554 oO. ane 
2. 7934 2.4900 2. 2018 1.9382 1.7090 1.5546 1. 5010 1.4 


1.6931 1.7493 1. 8055 1, 8612 1.9149 1. 9609 1.9852 1.9927 
o. 7873 0. 8134 0. 8527 0. 8816 0. 8973 ©. 9041 0. 9162 0. 9222 
0. 648 0. 6265 0. 5840 ©. §206 0. 4368 0. 3238 0. 1744 ©. 0000 
0. 8655 0. 6873 0. 5401 0, 4230 0. 3343 0. 2778 0. 2558 0. 2502 
2. 8519 2. 5492 2. 2575 1.9859 1.7442 1.5714 1 5038 1. 4858 
1.6939 | 1.7493 | 1.8047 | 1.8599 | 1.9134 | 1.9603 1. 9855 1.9931 
0.7684 | 0.8157 | 0.8558 | 0.8850 | 0.9002 | 0.9053 0. 9157 0.9215 
0. 6540 0. 6298 0. 5851 0. 5194 0. 4338 0. 3207 0, 1725 0. 0000 
0. 87 0. 7000 0. 5518 0. 4329 0. 3415 0. 2811 0. 2562 0. 2499 
2.909 2. 6077 2.3125 2.0331 1.7792 1, 5882 1. 5063 1. 4844 
1, 6943 1. 7489 1. 8035 1, 8582 1.9117 1.9594 1.9859 1.9937 
0. 7696 0. 8181 oO. 8590 0. 8885 0, 9034 0. 9067 0, 9152 0. 9205 
0. 6593 0, 6330 0. 5860 0, §180 0, 4306 0. 3173 oO. 1724 0. 0000 
0.8913 | 9.7130 | 0.5639 | 0.4431 | 0.3490 | 0.2846 | 0,256 0. 2494 
2. 9671 2. 6657 2. 3670 2.0797 1, 8142 1. 6054 1, 5085 1. 4824 
1. 6945 1. 7481 1- 8020 1, 8562 1.9095 1. 9583 1, 9862 1.9945 
0. 7708 0. 8206 0- 8623 o. 8922 0. 9070 0. 9085 0. 9147 0.9194 
0. 6640 0. 6359 0. 5868 0. 5164 ©. 4272 0. 3136 0. 1682 0. 0000 
0. 9046 0. 7263 0. 5762 0. 4535 0, 3568 0. 2884 0. 2569 0, 2488 
3. 0241 2.7232 2. 4210 2, 1261 1. 8496 1. 6232 1.5104 1. 4798 
1. 6942 1.7470 1. 8002 1, 8539 1,9071 1.9569 1.9866 1,.9954 
0. 7722 0. 8232 0. 8657 o, 8961 0, 9108 0. 9106 0. 9141 0.9179 
0. 6688 0. 6387 0. 5873 0, 5147 0, 4237 0. 3099 0. 1659 0, 0000 
0. 9181 0. 7399 0. 5889 0. 4643 0, 3650 0. 2925 0. 2573 0. 2480 
3. 0806 2.7804 2. 4746 2.1724 1, 8853 1. 6418 1. §122 1. 4763 
1.6937 | 1.745 1.7981 1, 8514 1.9044 | 1.9552 1. 9870 1.9965 
°. 7735 0. 825 0. 8693 0. 9001 0. 9148 0. 9131 0. 9135 0.9161 
0. 6734 ° ny o. 5876 0, 5128 0. 4201 0. 3059 0. 1635 0, 0000 
0.9319 | 0.753 0.6018 | 0.4754 | 0.3735 | 0.2969 0. 2576 0, 2469 
3. 1369 2. 8373 2. §281 2, 2186 1.9215 1.6615 1. 5138 1.4717 
1.6930 | 1.7440 | 1.7958 | 1.8485 | 1.9015 | 1.9532 1. 9874 1.9981 
0. 7750 0. 8286 0. 8730 0, 9043 0,9191 0. 9160 0. 9130 0. 9138 
0. 6778 °. 6438 0. 5879 0, 5109 0, 4164 0, 3018 0. 1609 0, 0600 
0. 945' 0, 7680 0. 6150 0, 4867 0. 3824 0. 3017 0. 2579 0. 2455 
3.192 2. 8940 2. 5814 2, 2648 1. 9583 1. 6826 1.5154 1, 4656 
1, 6920 1.7421 1. 7932 1, 8456 1, 8983 1.9509 1.9878 2.0001 
0, 7766 0. 8314 0. Hes 0, 9086 0. 9235 0. 9193 0. 9124 0.9110 
0, 6821 6. 6460 0. 5880 0, 5088 0, 4126 0. 2976 0. 1581 0. 0000 
0. 9601 0. 7825 0. 6286 ©. 4983 0, 3915 0, 3070 0. 2582 0, 2435 
3. 2485 2.9505 2. 6346 2, 3112 1.9957 1.7051 1.5169 1, 4573 
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Meo = 5, Bx = 30°, @ = 5° 
$ 


oroo’ | 11°15’ | 22°30" | 33°45’ | 45°00" | 56715’ | 67°30" | 78°45" | 90°00" 
1. 4840 1. 4866 1. 4910 1. 4968 1.5041 1.5125 1.5217 1.531 
0. 8568 0. 8583 0. 8608 ° beq2 0. 8684 0. 8732 o. 8786 ° 884) 
0.0219 0. 0432 0. 0629 0. 0805 0. 0953 0. 1066 0.1141 0. 1172 
1. 8812 1.8558 1. 8150 1.7612 1. 6972 1. 6264 1.5520 1.4776 
4.2988 | 4.2572 | 4.1902 | 4.1011 | 3.9941 3- 8743 3- 7470 3.6177 
1.4899 | 1. 4948 1.5029 | 1.5139 | 1.5275 | 1.5433 1. 5608 1.5795 
0, 8484 0. 8513 0. 8560 0. 8625 0. 8705 0. 8798 0. 8901 © 9011 
0. 0246 0. 0482 °. 970} 0. 0898 0. 1061 0. 1186 0. 1268 0. 1302 
1. 8808 1.8555 1,814 1.7611 1. 6972 1. 6265 1. §522 1.4778 
4. 3027 4.2746 4. 2297 4. 1704 4. 1002 4.0231 3. 9433 3. 8653 
1.4951 1.5001 1. 5084 1.5196 1. 5335 1. 5495 1. 5673 1. 5860 
0. $357 0. 8427 0. 8477 ° bss o. 8628 0. 8724 0. 8830 0. 8943 
0. 0262 0.0515 0. 0750 0. 0959 0. 1134 0. 1269 o. 1358 0. 1397 
1.8796 1. 8543 1, 8138 1. 7602 1. 6965 1. 6259 1.5518 1 4074 
4.3011 4.2744 4.2317 4.1751 4. 1080 4. 0338 3- 9565 3. 8802 
1. 5002 1. 5053 1, 5137 1.5250 1. 5390 1.5552 1. 5729 1.5917 
°. 3 12 0. 8343 0. 8395 0. 8464 0. 8550 0. 8649 0. 8757 °. 8b75 
0. 0274 0. 0540 0. 0787 0. 1006 o. 1191 0. 1333 0. 1427 0. 1469 
1.8775 1, 8524 1, 8120 1. 7587 1. 6952 1. 6247 1.5507 1. 4765 
4.2981 | 4.2724 | 4.2312 | 4.1766 | 4.1115 4.0393 3- 9637 3. 8885 
1. 505 1.5104 | 1.5189 | 1.5303 1. 5443 1. 5605 1. 5782 1. 596 
° 3038 0. 8260 0. 8313 ° aige o. 8473 0. 8574 0. 8684 0. 880 
0. 0286 0, 0562 0, c18 0. 1046 0. 1238 0. 1386 0. 1484 0. 1527 
1.8748 | 1.8497 | 1.8095 | 1.7564 | 1.6931 1, 6229 1.5491 1. 4750 
4.2937 | 4.2689 | 4.2290 | 4.1759 | 4.1125 | 4.0419 3. 9676 3. 8932 
1. 5103 1.515 1.5240 | 1.5354 | 1-5494 1. 5656 1. 5833 1. 601 
°. 3142 0. 817 0. 8233 °. 3338 0. 8396 0. 8499 0. 8612 re) 8730 
0. 0295 0. 0580 0. 0845 0. 1081 0. 1279 0. 1431 0. 1533 0. 1578 
1. 8712 1. 84.63 1, 8063 1. 7535 1. 6905 1, 6205 1. 5469 1, 4729 
4. 2882 4.2641 4.2252 4. 1736 4.1116 4.0424 3.9692 3. 8955 
1.51 1. 5206 1, §290 1. 540. 1. 554: 1.570 1, 5882 1, 6068 
° boas 0. 8098 0. 8153 0. 33 ° 3336 °. 842° 0, 8540 0, 8660 
0. 0304 0. 0597 0, 0869 0, 1112 0. 1315 0. 1472 0. 1576 ©. 1622 
1.8675 1. 8422 1, 8025 1. 7499 1. 6872 1.6175 1.5442 1, 4704 
4.2814 | 4.2580 | 4.2201 | 4.1697 | 4.1091 4.0414 3. 9690 3. 8957 
1. 520 1. 5256 1, 5340 1.5454 1. 5593 1.575 1. §930 1,611 
°. 7984 0. 8018 0, 8075 bbe ° 3248 oO. 8324 0. 8469 °. 8591 
0.0311 0. 0612 0, 0891 0. 1139 0. 1348 oO. 1508 0. 1614 0, 1661 
1, 8621 1. 8375 1, 7980 1.7457 1. 6833 1.6140 1. 5409 1, 4674 
4.2735 | 4.2507 | 4.2138 | 4.1646 | 4.1052 | 4.0383 3. 9671 3. 8944 
1.5254 | 1.5305 | 1.5389 | 1.5503 1. 5642 1. 5802 1.5977 1.6161 
0. 790 0. 7940 0. 7998 0. 8076 0, 8172 0. 828; 0. 8400 0, 8523 
0.031 0.0626 | 0,0911 0.1165 | 0. 1377 0. 1541 0, 1649 0, 1696 
1,8565 | 1.8321 | 1.7929 | 1.7409 | 1.6789 1. 6099 1, 5371 1, 4638 
4.2645 | 4.2423 | 4.2063 | 4.1581 | 4.0999 | 4.0342 3. 9638 3. 8917 
1. 530 1.5355 1.5439 1.5552 1. 5690 1. 584 1, 6024 1, 6206 
0.7 28 0. 7863 | 0.7922 | 0, fees o. Bo99 oO. Boig 0. 8331 0. 8456 
0. 0325 0. 0638 0, 0930 0. 1188 0. 1405 0. 1571 0. 1680 0, 1728 
1, 8503 1, 8261 1, 7871 1.7355 1. 6739 1, 6053 1. 5329 1, 4599 
4.2544 | 4.2327 | 4.1976 | 4.1505 | 4.0935 | 4.0288 3. 9592 3. 8876 
1 1, 1 
0. oO. fe) 
fo) oO. ° 
1 1. 1 
4 4. 3 


Meo = 5, 8x = 30°, & = 5° 
o 


: oroo’ | ries’ | 22°30" | 33°45’ | 45°00" | S615’ | 67°30" | 78°45" | 90°00" 
C.5§ 1. 5386 1. 5403 1.5454 1.5537 1, 5648 1. 5785 1. 5943 1.611 1, 6295 
: ° 266 0. 7673 0.7711 0. 7773 0. 7856 oO. 7556 o. 8071 °. 8196 0, 8325 
0. 0000 0. 0337 0. 0661 0. 0963 0. 1230 0. 1453 0. 1624 0. 1736 fe) 1784 

1. 8441 1. 8360 1. 8122 1. 7739 1. 7232 1. 6623 1. 5946 1. 5230 1. 450 

4. 2381 4. 2311 4. 2106 4.1771 4. 1321 4.0771 4. 0145 3. 9465 3. 8759 

0. 60 1.5436 | 1.5453 1. 5503 1.5585 | 1.5696 | 1.5832 1. 5989 1. 6160 1. 6339 
0. 7584 0. 7597 0. 7636 0.7699 ; 0.7784 | 0.73886 o. Soo 0. $129 | 0. 8260 

0, 0000 0. 0342 0. 0672 0. 0978 | 0. 1249 0. 1475 o. 164 0. 1761 0. 1809 

1. 8360 1, 8280 1. 8044 1. 7664 1.7160 1. 6558 1. 5885 1. 5173 1. 4453 

4.2248 4. 2180 4. 1979 4. 1653 4.1212 4. 0674 4. 0057 3. 9385 3. 8684 

0. 65 1. 5486 1. §§03 1.5553 1. 5634 1.5745 1. 5880 1. 6035 1.6205 | 1.6383 
0. 7509 0. 7523 0. 7562 0. 7626 0.7712 ©. 7817 0. 7935 0. 8064 0. §197 

0, 0000 0. 0347 0. 0682 0. C992 0, 1267 0. 1496 o. 1671 0. 1784 0. 1832 

1. 8273 1, 8194 1. 7960 1.7554 1.7085 1. 6487 1. 5819 1.5112 1.4395 

4.2104 | 4.2038 | 4.1843 | 4.1524 | 4.1094 | 4.0566 3- 9959 3. 9295 3. 8598 

0. 70 1. 5536 1.5553 1. 5603 1. 5683 1. 5793 1. 5927 1. 6081 1. 6249 1. 6426 
0. 7435 0. 7448 0. 7489 0.7554 0. 7641 0. 7748 0. 7868 ©. 7999 0. 8133 

0. 0090 0. 0352 0. 0591 0. 1005 0, 1284 0. 1515 o. 1692 0. 1506 0. 1853 

1. 8180 1, 8102 1. 7870 1.7498 j 1, 7004 1. 6411 1.5749 1. 5046 1. 4334 

4.1951 4. 1887 4. 1697 4. 1386 4.0965 4. 0447 3.9850 3.9194 3. 8503 

0. 75 1. 5587 15 5603 1.5652 1.5732 1. 5841 1. 5974 1.6127 1. 6294 1, 6470 
0. 7361 ©. 7374 0. 7415 0. 7482 0. 7571 0. 7679 o. 7802 0. 7934 0, 8071 

0. 0000 0, 0356 0, 0700 0. 1018 0, 1299 0. 1534 0. 1712 0. 1826 0. 1873 

1. 8081 1, 8004 1.7775 1.7407 1, 6917 1. 6330 1. 5673 1.4976 1, 4268 

4.1788 | 4.1726 | 4.1541 | 4.1238 | 4.0826 | 4.0319 3.9731 3. 9083 3. 8398 

o. 80 1. 5637 1, 5654 1. §702 1. §782 1.5889 1. 6021 1.6172 1, 6338 eee) 
0. 7287 oO. 7301 0. 7343 0. 7410 0.7501 0. 7411 0. 7736 ©. 7870 0. 800: 

0. 0000 0, 0361 0. 0708 0. 1030 0. 1315 0. 1551 0. 1730 0. 1846 0, 1892 

1. 7976 1. 7900 1. 7674 1. 7310 1. 6825 1. 6244 1. 5593 1, 4901 or 

4. 1615 4. 1554 4. 1374 4. 1079 4. 0678 4.0180 3. 9603 3. 8963 3. 8283 

o. 85 1. 5688 1. 5705 1. 5753 1. 5831 1. 5938 1. 6068 1. 6218 1, 6383 1, 6556 
0. 7213 0. 7228 0. 7270 0. 7339 0. 7431 ©. 7543 0. 7670 0. 7806 0. 7946 

0, 0000 0. 0365 0. 0716 0. 1042 0. 1329 0. 1567 o. 1748 0. 1864 0. 1909 

1. 7866 1.7790 1. 7567 1. 7207 1. 6728 1. 6153 1. 5508 1 ree 1 re 

4.1432 | 4.1373 | 4.1198 | 4.0911 | 4.0519 | 4.0032 3. 9464 3. 8333 3. 815 

0. 99 1. 57-40 1. 5756 1 he 1. 5881 1. 5987 1. 6116 1. 6265 1, 6428 1, 6600 
0. 7140 0. 7155 0. 719 0. 7268 0. 7362 0. 7476 0. 7604 0. 7743 0, 7885 

0. 0000 0. 0369 0, O724 0. 1052 O. 1342 0. 1583 0. 1764 0. 1881 0, 1926 

1.7749 1. ee 1. 7454 1. 7099 1. 6626 1. 6057 1. 5418 1. 4738 1. 4045 

4. 1239 4. 1162 4, loll 4.0732 4. 0350 3. 9873 3. 9316 3. 8692 3. 8023 

0.95 1. 5792 1. 5808 1. 5855 1. 5932 1. 6036 1. 6164 1, 6311 1, 6473 1. 6643 
0. 7067 0. 7082 0. 7126 0. 7197 0. 7293 0. 7408 0. 7539 0. 7679 0, 7823 

0. 0000 0. 0372 0. 0731 0. 1063 0. 1355 0. 1598 0. 1780 0. 1897 0. 1941 

1. 7626 1.7553 1. 7335 1. 6985 1.6518 1.5955 1. 5324 1, 4650 1, 3962 

4. 1035 4.0979 4. 0814 4. 9543 4.0170 3- 9794 3- 9157 3. 8542 3. 7979 

1. 5983 1. 6086 1. 6212 1. 6358 1, 6519 1, 6688 

0. 7126 0. (a4 0. 7341 0. 7473 0, 7616 0. 7762 

0. 1073 0. 136 0. 1612 0. 1795 0, 1912 0. 1956 

1. 6865 1. 6404 1.5849 get 1.4557 1. 3875 

4.0343 | 3.9980 | 3.9525 3. 8987 3. 8381 3.7725 

0. 7195 0. 7197 0. 7198 0, 7200 0, 7200 0, 7200 


275 


Mo = 5, fx. = 30°, @=5° 
ae 0 


E RS eee ee 
101°15" | 112°30" | 123°45’ | 13500" | 14615" | 157°30" | 168°45" | -180°00" fa 180°00" 
. ' ! 
0. 00 1.5414 | 1.5510 + 1.5600 | 1.5680 | 1.5746 | 1.5795 1, 5825 1, 6806 1, 5835 
0.8899 | 0.8955 | 0.9007 | 0.9053 0. 9091 0.9119 6.9136 0. 9703 0.9142 
0. 1157 0. 1096 | 0.0990 0, 0844 0, 0664 0. 0458 ©, 0233 0, 00c0 ©. 0000 
1, 4061 1. 3401 1, 2818 1, 2326 1, 1936 1, 1655 1, 1486 1, 1429 1, 1429 
3-4917 | 3.3739 | 3.2683 | 3.1783 | 3.1062 | 3.0538 3. 0220 3. 5809 3. 0113 
0. 05 1, §987 | 1, 6177 1, 6358 1, 6521 1, 6658 1, 6762 1, 6827 1, 6850 
0.9124 | 9. 9235 0. 9341 0. 9436 0. 9516 0.9577 0. 9615 0. 9627 
0, 128 | 0. 1220 | 0. 1105 0. 2946 0. 0747 0.0517 ©, 0265 0. 0000 
1.4063 | 1.3402 1, 2818 1.2326 + 1.1935 1, 1653 1. 1483 1.1426 
3.7930; 3.7298 | 3.6780 | 3.638) | 3.6105 | 3.5928 | 3.5833 | 3. s8o2 
2.10 1. 6052 1. 6240 1, 6418 1, 6577 1, 6709 1. 6809 1, 6871 1, 6892 
0. 9057 | 0. 9169 0. 9274 0. 9369 0. 9447 0. 9506 0. 9543 9. 9555 
0, 1382 0. 1315 0, 1194 0, 1025 0, 0812 0, 0563 0, 0288 0, 0000 
1, 4059 1. 3398 1, 2813 | 1, 2320 1, 1928 1, 1646 1, 1475 1, 1418 
3.8085 | 3.7446 | 3.6907 ; 3.6478 | 3.6161 | 3.5946 | 3. 5824 3. 5783 
0. 15 1.6108 | 1. 6295 1, 6470 1, 6626 1,6755 1, 6853 1, 6913 1. 6934 
0. 8987 | 0.9101 0. 9206 0. 9300 0. 9373 ©. 9437 0. 9473 0. 9485 
0.1455 | 0.1385 | 0.1259 0, 1082 0, 0857 ©. 0595 0, 0305 0, 0000 
1, 4050 1. 3389 | 1, 2804 1, 2309 1.1917 1, 1633 1, 1462 1, 1404 
3. 6171 3- 7525 3. 6971 3. 6520 3. 6177 3- 5939 3. 5799 3. 5753 
0. 20 1.6159 | 1.6345 1, 6518 1, 6672 1. 6800 1, 6895 1, 6954 1, 6975 
0, 8918 | 0. 9032 0. 9138 0. 9233 0. 9311 0, 9369 0, 9406 0. 9418 
0. 1514 0.1441 Oo, 1311 0, 1126 0, 0893 0, 0619 0, 0317 0, 0000 
1. 4036 | 1. 3375 1, 2789 1, 2294 1, 1900 1, 1616 1, 1444 1, 1386 
3.8220 | 3.7569 3. 7002 3. 6534 3.6171 3.5915 3. 5763 3.5713 
0. 25 1. 6208 1. 6392 1. 6564 1.6716 1. 6842 1. 6936 1. 6995 1.7015 
0. 8849 0. 8964 ©. 9071 0. 9166 0. 9245 0. 9303 0. 9340 0. 9352 
0, 1563 0. 1489 0. 1354 ©. 1163 0, 0922 0. 0640 0, 0328 0. 0000 
1, 4016 1. 3356 1.2770 1, 2274 1, 1879 1. 1594 1.1421 1. 1363 
3. 8244 3. 7588 3.7011 3. 6528 3. 6149 3. 5879 3.5716 3. 5662 
0. 30 1. 6256 1. 6438 1. 6609 1. 6759 1, 6884 1. 6977 1. 7034 1. 7054 
0. 8780 0. 8897 0. 9005 0. 9101 0. 9180 0. 9239 0. 9276 0. 9288 
0. 1607 0. 1530 0. 1391 © 1195 0. 0947 0. 0657 0. 0336 0. 0000 
1. 3992 1. 3332 1. 2746 1, 2249 1.1854 1. 1568 1. 1395 1. 1337 
3. 8247 | 3. 7588 3. 7001 3. 6506 3 6113 3. 5830 3. 5659 3. 5602 
0. 35 1.6302 !' 1.6483 1. 6652 1, 6801 1. 6925 1. 7017 1. 7074 1. 7093 
0. 8713 0. 8831 0. 8941 0. 9037 0. 9117 0. 9176 0. 9213 0. 9225 
0, 1645 0. 1565 0. 1423 0. 1222 0. 0968 0. 0671 0. 0344 0. 0000 
1, 3963 1. 3304 1. 2718 1, 2221 1, 1825 1, 1538 1. 1364 1. 1306 
3. 8235 | 3.7571 | 3.6976 | 3.6470 | 3.6065 | 3.5772 3. 5593 3- 5533 
0. 40 1, 634 1.6527 1. 669 1, 68 1. 6965 1.7056 1.711 1.7132 
° 864) o. 8766 ro) B87) oO. 894 0. 9054 co) Le ) a 3 0. 9164 
0. 1679 0. 1597 0. 1452 0, 1246 0. 0987 0. 0684 0. 0350 0, 0000 
1. 3930 1.3271 1, 2685 1, 2188 1.1792 1. 1504 1. 1330 1.1271 
3.8208 | 3.7541 | 3.6939 | 3.6422 | 3.6007 | 3.5703 3. 5518 3. 5456 
0. 45 1, 6391 1. 6570 1. 6736 1, 6883 1. 7005 1. 7095 1.7151 1.7170 
0, 8582 0. 8702 o. 8814 0. 8912 0. 8993 0. 9054 0. 9091 0. 9103 
0.1710 0, 1626 ©. 1477 0. 1267 0. 1003 0. 0695 0. 0356 0, 0000 
1, 3892 1. 3235 1. 2649 1, 2152 1.1755 1. 1467 1. 1292 1. 1233 
3.8159 | 3.7498 | 3.6889 | 3.6363 | 3.5938 | 3.5625 | 3.5435 3. 5370 
0. 50 1. 6434 1. 6612 1. 6778 1. 6924 1. 7044 1. 7134 1. 7189 1. 7208 
| o. 8517 0. 8640 0. 8752 0. 8851 fc) 8933 0. 8994 0. 9031 0. 9044 
: 0. 1738 0. 1652 0. 1500 0. 1286 0. 101 Q. 0705 Q. 0361 9. 0000 
1. 3850 1.3194 1. 260! 1.2111 1.1714 1. 1425 1.1250 1. 1192 
3 81173-7443 | 3. 682 3.6294 | 3-5860_) 3.5539 | 3.5343 _| 3.5276 


7 


Meo = 5, Bx = 30°, @ = 5° 


8 
“101°15° | 112°30" | 123°45" | 135°00" | 146715" | 187°30" | 168°45" | 180°00" | “180°00" 


0. 1. 6478 1. 6654 1, 6819 1, 6964 1, 7083 1.717 1. 7228 1.7246 
2 o. 8454 0.8577 | 0,8691 | 0,87591 | 0.8874 | 0. ba43 0. 8972 0. bobs 
0. 1764 o. 1676 0, 1521 0, 1304 0. 1031 0, 0714 0, 0365 0. 0000 
1. 3804 1.3149 1, 2565 1, 2068 1. 1670 1. 1381 1.1205 1.1146 
3- 8054 3- 7378 3. 6757 3. 6215 3- 5772 3- 5444 3. 5243 3- 5174 
a. 60 1. 6520 1. 6696 1, 6859 1, 7003 1.7122 1.7211 1. 7266 1. 728. 
>. 8392 o. 8516 fo) 865, 0, 8732 0. 8815 0. 8877 0. 8915 0. $528 
o. 1788 0. 1697 0, 1540 0, 1319 0. 1043 0. 0722 0. 0369 0. D000 
1. 3753 1, 3101 1, 2517 1, 2020 1, 1622 1. 1332 1.1157 1. 1098 
3.7980 | 3.7302 | 3.6676 | 3.6127 | 3.5676 | 3.5341 3- 5135 3- 5065 
0.6 1.656 1. 6737 1. 6900 1, 7043 1.7161 1.72 1.7304 1. 7322 
; °. 835 0. 8455 °. Be72 0, 8674 0. 8757 0. 312 o. 8858 ok 71 
0. 1809 0. 1717 0. 1557 ©, 1333 0, 1054 0. 0729 0. 0373 0. 0000 
1. 3699 1. 3048 1, 2466 1,19 1.1571 1.1281 1.1105 1. 1046 
3. 7897 3. 7217 3. 6586 3, 6030 3- 5571 3. 523u 3. 5019 3- 4947 
0.790 1. 6605 1. 6778 1, 6940 1, 7082 1, 7200 1. 7288 1. 7342 1.7360 
ss o, 8267 0. 845 re) Be13 0, 8616 0. 8700 o. 8762 o. 8801 o. Berg 
0. 1830 0. 1736 0. 1573 0. 1346 0. 1064 0. 0736 0. 0376 0. 0000 
1. 3641 1. 2992 1, 2411 1, 1914 1. 1516 1, 1226 1. 1050 1.0990 
3.7803 | 3.7121 | 3.6486 | 3.5924 | 3.5458 § 3.5110 3- 4895 3- 4822 
0.75 1. 6647 1. 6819 1, 6980 1. 7122 1. 7239 1. 7326 1. 7380 1. 
ss 0. 8206 0. 8336 ° 8, 5 0, 8558 0. 8643 0. 8706 0. 8745 0. Re 
o. 1848 0. 1753 0. 1587 0, 1358 0. 1073 0. 0742 0. 0379 0. 0000 
1.3578 1. 2932 1, 2352 1, 1856 1, 1458 1, 1167 1.0991 1. 0932 
3-7700 | 3.7017 | 3.6377 | 3.5809 | 3.5337 | 3.4983 | -3.4763 3- 4689 
0, 80 1.6689 | 1.6861 1.7020 | 1,7161 1.7278 1.7365 1.7419 1. 
0. 8146 o. 8277 0. 8397 0, 8501 Oo. ibe oO. aso 0. 8589 oO. oe 
0. 1866 0. 1768 0. 1601 0, 1369 0. 1081 0. 0747 0. 0382 0. 0000 
1.3512 1. 2868 1. 2290 1, 1794 1. 1396 1.1106 1.0929 1. 086: 
3- 7587 | 3.6903 | 3.6260 | 3.5685 | 3.5207 | 3.4847 | 3.4624 3- 454 
0.8 1.6731 1. 6902 1. 7060 1, 7201 1.731 1.740. 1.7457 1. 7476 
2 0. 8085 o. 8218 o. 8339 0, 3444 0. 85 : 0. Beos oO. 8633 oO. Re 
o. 1882 0. 1783 0. 1613 0, 1379 o. 1088 0. 0752 0. 0384 0. 0000 
1. 3442 1, 2801 1. 2224 1, 1729 1. 1331 1. 1040 1. 0863 1. 080 
3.7465 | 3.6780 | 3.6133 | 3.5553 | 3.5068 | 3.4703 3. 4476 3- 439 
0,90 1. 6774 1.694 1.7101 1, 7241 1.7356 1.7. 1.7496 1.751 
: °. Bone 0. a88 o. 8281 o, 8387 °. bq o. oad 0. 8577 o. ean 
0. 1898 0. 1796 0. 1625 o, 1388 0. 1095 0. 0756 0. 0387 ©. 0000 
1. 3367 1 2728 1.2154 1, 1660 1. 1262 1. 0971 1.0794 1. 0734 
3-7333 | 3-664 3.5997 | 3.5412 | 3.4921 | 3.4550 3- 4319 3- 4241 
0.95 1.6816 1. 698 1.7142 1, 7281 1.7396 1. 748 1.7536 1 
2 0. 7966 0. Biot o. 8224 o, 8331 o. 438 o. 353 0. 8521 ) 4234 
0. 1912 0. 1809 0. 1635 0, 1396 0.1101 0. 0760 0. 0389 ©. 0000 
1.3288 | -1. 2653 1. 2080 1, 1587 1. 1190 1. 0858 1,0721 1.0661 
3-7191 | 3.6506 | 3.5852 | 3.5262 | 3.4765 | 3.4389 3- 4154 3- 4074 


1.00 1. 6859 1. 7026 1.718 1, 7321 1. 7436 1.752 1.7576 1 
0. 7906 0. 8042 °. 5166 o, 8274 °. ar ° ne 0. 8465 oO. vs 
0. 1926 0, 1824 0. 1645 0, 1404 0. 1107 0. 0764 0. 0390 0. 0000 
1, 3206 1.2574 1. 2002 1, 1510 1.1113 1, 0822 1 0644 1.0584 
3.7040 | 3.6354 | 3.5697 | 3.5102 | 3.4599 | 3.4218 | 3.39 3- 3898 
F, 0. 7198 0. 7194 0. 7190 0, 7184 0.7179 0. 7174 0. 7171 0. 7170 


Mo = 5, Bx = 30°, a = 10° 


ec pees 


0 


| 115° | 22°30" | 33°45’ | 45°00" | seis’ | 67°30" | 78°45" 


0. 00 1, 3628 1. 3647 1. 3702 1. 3792 1. 3916 1. 4070 
0. 7868 0. 7879 0. 7911 0. 7963 0. 8034 0. 8123 

0. 0000 0. 0443 0. 0874 0. 1279 0. 1648 0. 1968 

2. 3023 2. 2825 2.2245 2. 1324 2.0125 1. 8726 

4. 5738 4. 5456 4. 4628 4. 3299 4. 1546 3 9462 

0. 05 1.3684 | 1.3714 | 1.3803 | 1.3948 | 1.4146 | 1.4393 
©.7771 0. 7789 0. 7841 0. 7927 0. 8045 0. 8191 

0. 0000 0. 0481 0. 0947 0, 1382 0.1774 0. 2108 

2. 3018 2. 2821 2.2244 2. 1326 2. 0132 1 8738 

4.5730 | 4.5510 | 4.4862 | 4.3824 | 4.2455 | 4.0835 

0.10 1. 3741 1. 3772 1. 3865 1.4017 1. 4224 1. 4480 
0. 7675 0. 7694 0.7751 0. 7843 0. 7969 0. 8125 

0. 0000 0. 0507 0. 0998 0. 1458 0. 1870 0. 2222 

2. 3003 2. 2807 2. 2233 2.1321 2.0132 1.8744 

4.5709 | 4.5502 | 4.4893 | 4.3916 | 4.2627 | 4.1097 

0. 15 1.3797 | 1.3829 1.3924 | 1.4080 | 1.4292 1.4554 
0.7581 0. 7601 0. 7560 0.7758 0. 7890 0. 8053 

0. 0000 0. 0529 0. 1041 0. 1520 0. 1950 0. 2316 

2. 2978 2. 2784 2.2213 2. 1307 2.0125 1. 8743 

4.5673 | 4.5477 | 4.4898 | 4.3968 | 4.2738 | 4.1274 

0. 20 1. 3853 1. 3886 1. 3982 1.4140 1. 4355 1.4620 
0. 7487 0. 7508 0. 7571 9. 7672 0. 7810 0. 7979 

©. 0000 0. 0548 0. 1079 0. 1575 0. 2019 0. 2398 

2.2944 2.2751 2.2185 2.1285 2.0110 1. 8737 

4.5625 | 4.5437 | 4-4883 | 4.3993 | 4.2813 | 4.1406 

0. 25 1.3910 | 1.3942 1.4040 1.4199 1.4415 1. 4682 
0.7396 | 0.7417 | 07482 | 0.7587 | 0.7730 | 0.7905 

0, 0000 0. 0566 0. 1113 0. 1624 0. 2082 0. 2471 

2, 2901 2.2709 2.2148 2. 1254 2. 0089 1, 8724 

4.5563 | 4.5383 | 4.4853 | 4.3998 | 4.2864 | 4.1506 

0. 30 1. 3966 1. 3999 1, 4096 1. 4256 1. 4473 1.4741 
9. 7305 0. 7328 0. 7394 0. 7503 0. 7650 0. 7831 

0, 0000 0. 0581 0.1144 0. 1669 0. 2139 0, 2538 

2. 2848 2.2659 2.2102 2.1217 2. 0060 1. 8795 

4. 5489 4.5316 4. 4807 4. 3986 4. 2893 4. 1581 

0. 35 1. 4022 1.4055 1.4153 1.4313 1.4530 1.4797 
0.7216 0. 7239 0. 7308 0. 7420 0. 7572 0.7757 

9, 0000 0. 0596 0. 1173 0.1711 0. 2192 Q. 2600 

2.2788 2, 2600 2. 2049 2.1172 2. 0025 4. 8680 

4.5402 | 4.5237 | 4.4748 | 4.3959 | 4.2905 | 4.1635 

0. 40 1.4077 1.4110 1. 4208 1. 4368 1.4585 1. 4852 
0. 7127 0.7151 0, 7222 0. 7338 0. 7493 0. 7684 

0, 0000 0. 0610 0. 1209 0. 1750 0. 2241 0. 2657 

2.2719 2. 2533 2. 1988 2.1119 1. 9983 1, 8649 

4.5304 | 4.5146 | 4.4676 | 4.3917 | 4.2900 | 4. 1672 

1. 1.4423 1. 4639 1. 4906 

oO. 0.7256 0. 7416 0. 7611 

oO. 0. 1787 0. 2287 0. 2711 

2. 2. 1060 1. 9935 1, 8613 

4. 4. 3862 4. 2882 4. 1693 


1.4251 
0. 8228 
0. 2226 
1.7212 


3. 7157 


ee 
0. 8362 
0. 2371 
1. 7228 


3. 9056 


1. 4780 
0. 8307 
0. 2499 
1.7239 
3. 9412 


1. 4859 
0. 8243 
0. 2605 
1.7245 
3- 9657 


1. 4928 
0. 8175 
0. 2696 
1.7246 
3.9845 
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0. 8107 
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Meo = 5, Bx = 30°, « = 10° 


11°15’ | 22°30’ 
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Meo = 5, Sx = 30°, @ = 10° 
o 


* | ole 15° | 112°30' | 1 123°%45' | 13500" | __* | noress’ | 142%30" | 12945" | 19500" | 146715" | 157730" | 168°45’ 

eaeace Ue cient | nee sacra eta wine 586 
i ; 1.552 1. 5679 1. 5793 1. 5862 
se a $595 @ bass | 0. bees °. 862 | 0. 9052 0.9118 0. 9158 
0.2510 0. 2404 0. 2185 0. 1858 0.1446 0. 0983 0. 0498 
1.2787 1. 1562 | 1.0528 0.9701 0. 9082 0, 8659 oO. 8414 
3.0050 | 2.7964 | 2.6154 2.4670 2. 3535 2.2746 2.2284 
. 6108 . 648 1. 6837 1.7150 1.7397 1.7555 
oe be Ne | oe ere Bee 0.9809 | 0.9952 1, 0043 
ae | o.2514 | 0.2293 O. 1973 0. 1568 0. 1093 rates 
1, 2806 | 1.1577 1.0540 0. 9709 0. 9086 epee, oO. ner 
3. 3819 3.2464 3. 1463 3. 0873 3. 0672 3.073 3- 0853 

| 

: . 6598 1.6 1.7232 1.7458 1.7599 

oe 8s | sore Buea Bee c. 9766 0. 9898 0. 9981 
°. se 0. 2672 0.72452 0, 2127 0. 1706 0. 1197 0. 0620 
ane 1.1591 1.0550 0.9715 0. 9087 0. 8656 0. 8407 

3. 4402 3. 3073 3. 2054 3. 1384 3. 1040 3- 0928 3. 0923 
S . 6316 1. 667 1.7010 1.7291 1. 7506 1. 7639 
me Gee | Payee piace 0.9546 0. 9713 0. 9840 0. 9920 
peo 0. 2796 0. 2573 0. 2240 0. 1802 0. 1267 0. 0656 
1.2834 } 1.1602 | 1.0557 0.9717 0. 9085 0. 8650 °. 8397 
3.4793 | 3.3471 | 3.2424 | 3.1689 | 3.1245 | 3.1022 3.0929 
6012 . 6386 1.6 1. 7068 1.7342 1.7548 1. 7676 
ae ee | oigea | bua 0.9494 0. 9659 0. 9784 0. 9862 
0.3011 | 0.2899 |; 0.2671 0. 2328 0. 1874 0. 1318 0. 0682 
1. 2844 1, 1610 1.0562 0.9717 0. 9080 0. 8640 0. 8385 

3. Sogi 3. 3768 3. 2693 3. 1900 3- 1377 3. 1071 3.0916 
1 6 1, 6801 1.7120 1. 7387 1. 7588 1.7712 
au? ace 9 chs 0, 9247 Seda 0. 9604 0. 9728 0. 9806 
0. 3102 0. 2987 0. 2753 0. 2400 0. 1932 0. 1358 ©. 0702 

1. 2850 1.1615 1.0563 0.9714 0.9072 0. 8628 oO. he) 
3- 5331 3- 4002 3- 2899 3- 2055 3- 1466 3. 1093 3- 0889 
: 1.6852 1.7166 1.7429 1.7626 1.7747 

; Bee Bates Bey mates 0.9550 0. 9673 0.9751 
0.3.82 0. 3063 0. 2823 0. 2461 0. 1980 0. 1390 0. 0718 
1. 2853 1.1617 1.0562 0. 9708 0.9061 0. 8612 ote 

3- 5530 3- 4194 3- 3063 3. 2173 3- 1525 3. 1095 3- 0851 

-6 1. 68 1.7210 1.7469 1. 7662 1.7781 
oH? r suse oon Bae, 0. 9335 0. 9497 0. 9620 0. 9698 
0. 3254 0. 3131 0. 2884 0.2512 0. 2019 0. 1417 0. 0732 
1.2853 1.1616 1.0558 0. 9700 0. 9047 985 4 0. : oe) 
3- 5697 3- 4353 3-3195 3- 2261 3. 1562 3- 1083 3. 0604 
; 1.6 1.6 1.7250 1.7506 1.7697 1.7814 
is Deen 0°. Baee 5, 9088 0. aos 0.9445 0. 9568 0. 9646 
0. 3319 0. 3192 0. 2938 0.2557 ©. 2053 0. 1439 0. 0743 
1. 2850 1. 1612 1.0552 ° a 0. 9031 0.8573 oO. 3305 

3- 5839 | 3.4487 | 3.3302 | 3.232 3.1580 | 3.1057 3-074 
66 1. 698 1.7289 1.7543 1.7731 1. 7847 
ae sees ogee °. ach ° oat 0. 9394 0. 9517 0.9595 
0.3778 0. 3246 0. 2986 0.2596 0. 2082 0. 1458 0. 0752 
1, 2843 1. 1606 1.0542 0. 9675 0.9012 0 8549 bape the 
3.5959 | 3-4598 | 3.3388 | 3.2376 | 3.1584 | 3.1021 3. 0683 
. 668 1. 7024 1.7327 1. 7578 1.7765 1. 7880 
ee aaa fee O, bo85 0. 9181 | 2: 9344 0. 9467 0. 9545 
0. 3433 0. 3295 0. 3028 0. 2630 0. 2107 0. 1474 0. 0760 
1. 2834 1.1597 1.0531 0. 9659 0. 8991 0. 8524 °. 49 
| 3.6051 | 3.4691 | 3.3457 | 3.2408 | 3.1575 | 3.0975 3.0612 


| 180°00’ 
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0000 
8314 
0904 
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9888 
0000 
8300 
0867 
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0000 
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Mo = 5, By = 30°, @ = 10° 


’ $ 
; | 101°15° | 112°30" | 123°45" | 135°00" | 146°15" | 157°30" 


| 168°45" 180°00" | 180°00’ 


0. 55 1, 6368 1.6725 1. 7062 1, 7363 1. 7612 1.7798 1.7912 1.7951 
0.8466 | 0.8711 | 0.893 0.9132 | 0.9295 | 9.9418 0. 9496 9. 9523 

0. 3483 0. 3340 Oo. 3066 0. 2660 0. 2129 0. 1488 0. 0766 0. 0000 

1. 2822 1. 1585 1.0517 0. 9640 0. 8967 0. 8495 o. 8218 Q. 8125 

3.6147 | 3-4768 | 3.3510 | 3.2426 | 3.1555 | 3.0919 3- 9533 3. 0402 

0. 60 1. 640 1. 6764 1. 709 1.7398 1. 7646 1. 7831 1.7944 1. 7983 
oO. 8419 o. 8660 ° ba8e 0. 9083 rs) ioe i370 0. 9448 0. 9474 

0. 3529 0. 3381 0. 3101 0. 2687 0. 2148 0. 1500 0. 0772 0. 0800 

1, 2307 1.1571 1. 0500 0. 9620 0. 8941 0. 8465 0. 8184 0. 8090 

3.6218 | 3.4830 | 3.3550 | 3 2433 | 3.1524 | 3-0856 | 3.0447 3. 0308 

0. 6 1. 644 1. 6802 1.713 1, 7432 1.76 1. 786 1. 7976 1, 8015 
2 0. 846, 0. 8610 °. 883° ©. 9035 °. ite 0. oa 0. 9401 0. 9427 

0. 3572 0. 3419 0. 3132 0.2711 0. 2165 0.1510 0. 0777 0, 0000 

1. 278g 1.1555 1, 0482 0. 9597 0- 8913 0. 8431 o. 8148 0. 8053 

3. 6276 3- 4880 3.3577 3. 2428 3-1484 3- 0784 3. 0355 3.0208 

0. 70 1, 648g 1. 6839 1.7170 1.7466 1.7712 1.7896 1. 8008 1. 8047 
0. 8309 o. 8561 0. 8790 0. 8989 ° aia ° 376 0. 9353 0. 9379 

0. 3612 0. 3454 0. 3160 0. 2732 0. 2179 0.1519 0. 0791 0, 0000 

1. 2769 1. 1536 1.0461 0.9571 0. 8882 9. 8396 0. 8109 0. 8013 

3.6321 | 3.4917 | 3.3593 | 3.2413 | 3-1434 | 3-0704 3- 0255 3.0101 

0.75 1. 652 1. 6874 1.720 1.7499 1-774 1. 7928 1. 8040 1. 8079 
0. Bosg | 0. 8513 ° B74 0. 8942 aged 9. 7329 0. 9396 0. 9332 

0. 3649 0. 3485 0. 3185 0. 2751 0. 2192 f°) 1527 0. 0784 ©. 0000 

1.2745 | 1.1514 | 1.0438 | 0.9544 | 0.8849 | 0.835 o. 8068 9. 7971 

3.6355 | 3.4943 | 3.3598 | 3.2388 | 3.1376 | 3.0617 | 3.0148 2. 9987 

0. 80 1. 6562 1. 690 1.7237 1.7532 1-7777 1 1, 807 4.8111 
0. 8298 ° 846¢ 0. 8697 f°) hear 90-9960 °. ) 9260 0. 9286 

0. 3684 0. 3515 0. 3208 0. 2768 0: 2203 oO. 0. 0787 0, 0000 

1.2719 1.1490 1.0412 0. 9514 o- 8814 ° 0. 8024 0. 7926 

3.6378 | 3.4959 | 3.3594 | 3.2354 | 3-1310 | 3 3- 0034 2. 9867 

o. 85 1. 6599 1. 6943 1.7270 1. 7564 1- 7809 1 1. 8105 1.8144 
v. 8159 0. 8419 0. 8652 0. 8852 o- 9015 0. 0. 9213 0, 9239 

0. 3716 0. 3542 0. 3230 0. 2783 0: 2213 °. 0. 078 0, 0000 

1.2691 1. 1464 1. 0385 0. 9482 o: 8777 ) 0. 797 0. 7878 

3.6391 | 3-4965 | 3.3581 | 3.2312 | 3-1236 | 3 2. 9913 2.9739 

0.90 1. 6634 1. 6977 1. 7303 1. 7596 1- 7841 1 1. 8138 1, 8177 
0. 8110 0. 8372 0. 86 0. 8808 0: 8970 ro) 0. 9166 0. 9192 

0.3747 | 9.3567 | 0.3249 | 0.2796 | 0-2221 | 0 0.0791 0, 0000 

1. 2659 1. 1436 1.0355 0. 9448 o 8737 oO. 0. 7929 0. 7828 

3.6393 | 3.4962 | 3.3558 | 3.2261 | 3.1154 | 3 2. 9783 2, 9603 

0.95 1. 6670 1.7010 1.7335 1.7628 1- 7873 1. 1.8172 1, 8211 
0. 8061 0, 8327 0. 8563 0. 8764 o- 8925 oO. 0.9119 0.9144 

0. 3776 0. 3591 0. 3267 0. 2808 0- 2228 0. 0. 0793 0, 0000 

1, 262 1.1405 1. 032 0. 9412 o- 8695 o. 0. 7877 0.7775 

3- 6387 3.4950 3. 352 3. 2203 3. 1064 3. 2. 9646 2.9459 

1.00 1.6705 1. 7043 1. 7366 1.76 1-790 1. 1. 8206 1, 8245 
0. 8014 0, 8282 ° big ° 5 2 o Baas 0. 0. 9072 0. 9096 

0. 3803 0. 3613 ©. 3283 0. 2819 0: 2235 O. 0. 0794 0, 0000 

1.2588 1. 1372 1.0289 0. 9373 o- 8650 0. 0. 7822 0.7719 

3.6370 | 3.4929 | 3.3489 | 3.2136 | 3-0966 | 3. 2. 9500 2. 9306 

Fy 0. 7327 0, 7325 0. 7316 0. 7301 o- 7281 0. 7262 0. 7248 0. 7242 
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Moo = 5, Bx = 30°, @ = 15° 
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1. 4543 1, 5020 1. 5534 
0, 7206 0. 7600 0. 8004 
0. 4621 0. 4964 0. 5139 
1, 8148 1, 5961 1. 3843 
4.0312 3. 8274 3- 6121 
1.4591 1, 5064 1. 5570 
0. 7149 0.7552 0. 7964 
0. 4691 ©. 5935 C. 5208 
1.8145 1.5981 1. 3878 
4.0464 3.8491 3- 6386 
1. 4638 1.5106 1. 5607 
0, 7093 0. 7504 oO. 7925 
0. 4760 0. 5104 0. 5273 
1, 8139 1.5998 1. 3912 
4. 0604 3, 8605 3- 6638 
1, 4683 1.5145 1. 5641 
0. 7037 0. 7458 o. 7887 
0. 4826 0.5170 0. 5335 
1.8129 1.6012 1. 3944 
4.0731 3. 8888 3- 6878 
1.4727 1. 5183 1. 1073 
0. 6981 0. 7411 0. 7849 
0. 4890 0. $234 9. 5395 
1.8115 1.6025 1. 3975 
4. 0846 3- 9069 3. 7108 
1.4769 1. 5220 1. 570. 

0. 6926 0. 7366 °. Z e 
0. 4952 ©. 5296 0. $452 
1. 8097 1. 6034 1. 4004 
4.0951 3. 9240 3- 7327 
1.4811 1. 525 1. 573 

0. 6872 °. 2330 ° at 
0. 5013 0. 5355 0. 5508 
1. 8075 1.6041 1. 4033 
4. 1044 3- 9400 3- 7538 
1, 4852 1. 5289 1. 5760 
0. 6817 0. 7276 0. 7740 
0. 5071 © $413 0. 5561 
1. 8050 1. 6046 1. 4059 
4. 1126 3.9550 3. 7739 
1. 4892 1. 5322 1. 5786 
0. 6764 0. 7232 0. 7706 
0. 5129 0. 546 0. 5612 
1. 8020 1. 604 1. 4085 
4.1197 3- 9691 3- 7932 


Moo = 5, By = 30°, @ = 15° 


0 
101°15’ | 112°30’ | 123°45’ | 135°00’ | 146°15' | 157°30’ | 168°45’ | 180°00’ | 180°00’ | 
0. 00 1. 4302 1, 4679 1, 5950 1. 5394 1. 569 1, 5910 1, 6021 1.8179 1, 6055 
0. 8257 0. 8475 0. 8689 0, 8888 o. Joe 0, 9186 0. 9250 1.0496 0. 9269 
0. 4125 0. 4063 0, 3814 0. 3344 0. 2585 ©, 1634 0.0775 0. 0000 0. 6000 
1, 1321 0. 9625 0. 8255 0. 7221 0. 6513 0, 6086 0. 5871 0. 5805 0. 5805 
2.5544 | 2.2748 | 2.0384 | 1.8527 | 1.7209 | 116396 | 1.5980 2.5497 1. 5851 
0. 0§ 1.5158 1. 5692 1. 6236 1.6775 1. 7302 1.7779 1, 8104 1. 8217 
0. 8659 0. 8975 0.9294 0. 9611 0.9917 1, 0188 1, 0370 1.0431 
0. 4107 0. 3986 0. 3688 0. 3195 0. 2521 0, 1752 0. 0918 0. 0000 
1, 1372 0. 9670 0. 8290 ©. 7246 o. 6526 0, 6091 0. 5871 0. 5803 
2. 8600 2. 6284 2.4489 2. 3381 2. 3199 2, 4000 2. 5047 2. 549¢ 
0. 10 1.5361 1.5911 1. 6460 1, 6992 1. 7486 1, 7897 1, 8161 1.8250 
0.8689 | 90,9019 | 9.9345 | 9.9659 | 0.9945 | 1.0176 | 1.0325 1.0374 
0. 4232 0, 4108 0. 3813 0. 3337 o. 2698 0, 1927 0, 1021 0. 0000 
1, 1422 0.9714 0, 8325 0. 7270 0. 6540 0, 6095 0. 5868 0. 5798 
2.9545 2.7325 2.5598 2.4525 2. 4249 2, 4674 2. 5245 2.5475 
0. 15 1. 5498 1. 6053 1, 6601 1, 7123 1.7592 1, 7968 1, 8202 1. 8281 
0. 8685 0.9022 0.9350 0. 9658 0.9929 1,0141 1, 0277 1. 0323 
0. 4354 0. 4229 0. 3937 0. 3468 0. 2835 0, 2040 0, 1081 0. 9000 
1, 1472 0.9758 0. 8361 0. 7294 0. 6553 0, 6098 0. 5864 0. §790 
3.0254 2. 8084 2. 6374 2. 5268 2. 4861 2, 5026 2. 5331 2.5451 
0. 20 1. 5604 1.6159 1, 6704 1, 7216 1. 7668 1, 8021 1, 8237 1. 8310 
0. 8665 0. 9098 0. 9336 0. 9639 0. 9898 1,0100 1, 0231 1.0275 
0. 4469 0. 4342 0, 4048 0. 3580 0. 2941 0, 2121 0, 1121 0. 0000 
1.1520 oO. he 0. 8396 0. 7318 0. 6564 0, 6099 0. 5857 0. 5781 
3.0842 | 2.8701 | 2.6984 | 2.5822 | 2.5284 | 2.5248 | 2.5372 2.5421 
2.25 1. 5691 1, 6244 1. 6785 1. 7288 1. 7727 1, 8065 1. 8269 1. 8337 
0. 8538 © 8935 oO 9313 © 9610 0 9862 1, 0058 1 0187 1, 0231 
0.4575 | 0.4445 | 0.4148 | 0.3675 | 0.3025 | 0.2180 | 0.1149 ©, 0000 
1, 1568 0. 9846 0. 8430 0. 7341 0. 6575 0. 6098 0. 5848 0. 5769 
3.1354 | 2.9229 | 2.7492 | 2.6263 | 2.5602 | 2.5401 | 2.5387 2. 5386 
0. 30 1. 5764 1. 6316 1. 6852 1. 7348 1.7777 1, 8103 1. 8298 1, 8363 
0. 8607 0. 8957 0. 9285 0. 9578 0. 9825 1,0016 1,0144 1, 0188 
0. 4674 9. 4539 0. 4236 0. 3757 0. 3093 0, 2226 0. 1170 ©. 0000 
1.1615 0. 9889 0. 8465 0. 7364 o. 6584 0, 6095 0. 5838 0. 5756 
3. 1812 2.9695 2.7930 | 2.6630 | 2.5852 2.5510 | 2.5386 2. 5345 
0. 35 1. 5828 1.6377 1. 6908 1.7399 1- 7820 1, 8138 1. 8326 1, 8389 
0. 8574 0. 8927 0.9255 0. 9544 0. 9786 0. 9976 1.0103 1.0148 
0. 4765 0. 4625 0. 4315 0. 3826 o- 3148 0, 2261 o. 1186 ©. 0000 
1.1661 0.9931 0. 8499 0. 7385 o. 6592 0. 6091 0. 5826 0. 5741 
3. 2230 3.0115 2. 8317 2. 6944 2.6055 2. 5588 2. 5372 2. 5298 
0. 40 1. 5884 1. 6430 1. 6958 1.7444 1. 7858 1, 8169 1, 8353 1.8414: 
0. 8539 0. 8896 0. 9223 0.9510 0. 9748 0. 9936 1, 0063 1, 0108 
0. 4850 0. 4704 0. 4385 0. 3886 0. 3193 0, 2289 0. 1198 0. 0000 
1. 1707 0.9973 0. 8532 0. 7407 0. 6600 0. 6086 0. 5812 0. 5725 
3. 2615 3.0499 2. 8665 2. 7218 2. 6224 2. 5645 2. 5348 2. 5247 
0. 45 1. 5935 1. 6477 1.7091 1. 7483 1. 7893 1, 8199 1. 8379 1, 8439 
0. 8504 0. 8864 0.9191 0. 9476 0.9711 0. 9897 1.0025 1, 0070 
0. 4930 0.4777 0. 4448 0. 3937 0. 3230 0, 2311 0. 1207 0, 0000 
1.1751 1,0015 0. 8566 0. 7427 0. 6606 0. 6079 0. 5797 0. 5707 
3.2974 3.0855 2. 8982 2.7461 2. 6366 2. 5684 2. 5316 2.5191 
0. 50 . 5981 1.6519 1. 7039 1.7518 7924 1.8227 | 1.8405 1. 8464 
. R365 0. 8833 0.9160 | 0.9442 . 9675 0. 9860 0. 9987 1, 0032 
) 


1.0057 0. 8599 0. 7447 6611 0. 6071 0. 5781 0. 5688 
3.1185 6487 | 2.5709 2. 5276 2. 5130 


1 1 
°. F) 
0.5094 | 0.4843 0. 4595 0.3982 | 0.3261 0. 2328 oO. 1214 
1 °) 

2 


Meo = 5, By = 30°, @ = 15° 


101°15’ | 112°30" | 123°45’ | 135°00 | 146°15' | 157°30' | 168°45 | 180°00’ | 180°00’ 


vooor 


0. 60 1. 6060 1.6591 1.7105 1.7579 1.7981 1. 8279 1.8455 1.851 
0. 8400 o. 8771 0. 9100 0. 9379 0. 9607 0. 9788 0.9914 0. 995 
0. 5140 0. 4961 0. 4601 0. 4053 0. 3307 0. 2351 ©, 1222 ©. 0000 
1.1881 1.0140 0. 8665 °. (his 0. 6618 0. 6051 0. 5743 0. 5645 
3- 3931 3- 1792 2. 9797 3. 8057 2. 6680 3.5736 2.5177 3.4994 
0. 65 1. 6094 1. 6622 1. 7133 1. 7605 1. 8006 1. 8304 1. 8480 1. 8538 
0.8367 | 0.8742 | 0.9072 | 0.9349 | 0.9574 | 0.9753 0. 9878 0. 9922 
0. 5202 0. 5013 0. 4642 0. 4082 0. 3324 0. 2359 0. 1224 0. 0000 
1.1923 1.0181 o. 8698 0. 7505 0. 6621 0. 6039 0. 5722 0. 5620 
3.4219 3.2071 3- 0035 2. 8224 2. 6758 2.5721 2.5119 2. 4916 
9. 70 1.6126 1. 6650 1.7159 1.7629 1. 8030 1. 8329 1. 8504 1. 8563 
0. 8335 0. 8713 0. 9045 0. 9321 0. 9543 0. 9720 0. 9842 0. 9886 
0. §260 0. §062 0. 4679 0. 4107 0. 3337 0. 2364 0. 1226 ©. 0000 
1. 1965 1, 022 0. 8731 ron $524 0. 662 0. 6026 0. 5699 0. 5595 
3. 4494 3. 233 3.0261 2. 8380 2. 6826 2. 5708 2. 5054 2. 4835 
0. 75 1. 6156 1. 6676 1. 7182 1.7652 1. 80 1. 8353 1, 8529 1. 8588 
0. 8303 0. 8686 0. 9020 0. 9294 °. ae 0. 9686 °. ahee °. 9850 
0. 5315 0. 5107 0. 4712 0. 4128 0. 3347 0. 2367 0. 1226 0, 0000 
1. 2006 1. 0264 0. 8764 0. 7543 o. 662 0, 6011 0. 5675 0. 5567 
3-4757 | 3.2594 |} 3.0477 | 2.8525 | 2. 688 2, 5688 2. 4983 2. 4747 
0. 80 1. 6183 1. 6699 1. 7203 1. 7672 1. 8075 1. 8376 1.8554 1. 8613 
0. 8272 0. 8660 ©. 8995 0. 9269 0. 9485 0. 9654 0. 9772 0. 9814 
0. 5367 0. 5149 °. 474 0. 4146 0. 3355 o. 2368 0. 1225 0. 0000 
1. 2047 1. 0305 0. 879 0. 7561 0. 6625 0. 5996 0. 5649 0. 5538 
3. $010 3. 2839 3. 0683 2. 8663 2. 6939 2. 5662 2. 4906 2. 4654 
0. 85 1. 6208 1, 6720 1.7222 1.7691 1. 8096 1. 8400 1. 8580 1. 8640 
0. 8242 0. 8635 0. 8972 0. 9245 0. 9458 0. 9622 0. 9736 0. 9777 
0. 5417 0. §189 0. 4770 0. 4161 0. 3361 0. 2368 0. 1224 0. 0000 
1. 2087 1.0347 0. 8832 0. 7581 0. 662 0. 5979 0. §621 0. 5506 
3- 5253 3-3077 | 3.0882 | 2.8794 | 2.6986 | 2.5630 2. 4823 2. 4553 
0. 90 1. 6232 1.6740 1.7239 1.7709 1.8115 1. 8423 1. 8606 1. 8666 
o. 8214 o. 8611 0. 8951 0. 9223 0. 9431 0.9591 0.9701 0. 9740 
0. 5464 0. §225 fo) 4334 0. 4174 0. 3364 0. 2367 0. 1222 0. 0000 
1.2127 1. 0389 0. 886 0. 7600 0. 6625 0. 5961 0. 5591 0. $472 
3- 5489 3. 3306 3. 1074 2. 8920 2.7027 2. 5592 2. 4733 2. 4446 
0.95 1. 6254 1. 6757 1.7255 1.7725 1. 8134 1. 8445 1. 8632 1. 8694 
0. 8186 o. 8589 0. 8931 0. 9202 0. 9406 0. 9560 0. 9664 0. 9702 
0. §509 0. 5259 0. 4817 0. 4185 0. 3366 0. 2364 0. 1219 0. 0000 
1, 2167 1. 0431 0. 8902 0. 7620 0, 6625 0. 5942 0. 5559 0. $436 
3.5716 | 3.3529 | 3.1261 | 2.9041 | 2.7064 | 2.5549 2. 4636 2. 4331 
1.00 1. 6274 1. 6773 1. 7269 1. 7739 1. 8152 1. 8468 1. 
0. 8159 o. 8568 0. 8912 0. 9182 0. 9382 0. 9529 Oo. 
0. 5552 0. §292 0. 4837 0. 4194 ©. 3366 0. 2360 0. 
1, 2206 1, 047. 0. 8937 0. 7640 0. 6625 0. 5922 . 
3.5936 | 3.374 #1443 | 2.9158 | 2.7098 | 2.5501 
F, 0. 7575 0. 7596 0, 7601 0. 7583 0. 7541 0. 7485 


285 


Meo = 5, Sx = 30°, & = 20° 


T 
o 
E 7 Lar i 
0°00" | 11°15’ | 22°30’ | 33°45’ | 45°00" | 56°15’ | 67°30" | 78°45’ 
0. 00 1. 0816 1.0855 1.0971 1, 1163 1.1426 1.1756 1. 2147 1. 2587 
0. 6244 0. 6267 0. 6334 0. 6445 0. 6597 0. 6788 0, 7013 0. 7267 
0. 9000 ©. 0900 0. 1781 0, 2625 0. 3413 0. 4127 0. 4748 ©. 5264 
3. 1376 3. 0899 2.9515 2. 7354 2. 4612 2. 1520 1. 8317 1. 5210 
| 4.9463 | 4.8925 | 4.7349 | 4.4846 | 4.1587 | 3.7785 | 3.3676 2.9489 
} 0.0 1. 0885 1.0 1. 1082 1. 132 1.16 1. 206 1, 2550 1. 3093 1. 
©. 6126 °. a 0. 6245 °. Sai 0. bet ° 684 0. 7133 0. 7461 oO. 
0. 0000 ©. 0935 0. 1845 0. 2709 0. 3503 0. 4206 0. 4797 0. 5258 °. 
3. 1368 3. 0896 2.9525 2. 7383 2. gaa 2.1595 1, 8410 1.5314 1. 
4.9455 4.8971 4.7553 4. 5289 4. 232 3. 8839 3. 5038 3. 1122 2. 
0,10 1.0953 1. 1006 1.1164 1, 1422 1.1775 1, 2212 1, 2724 1. 3298 1, 
0. 6009 0. 6043 0. 6142 ©. 6305 0. 6527 0. 6803 0, 7127 0. 7488 O. 
0.0000 | 0.0965 0. 1904 0.2790 | 0.3600 0. 4309 0, 4896 0. 5342 oO. 
3.1347. | 3.0880 | 2.9523 2. 7402 2.4708 | 2.1663 1, 8498 1.5416 1. 
4- 9430 4. 8974 4. 7632 4. 5488 4.2672 3. 9346 3. 5707 3- 1939 2. 
0. 15 1. 1022 1, 1077 1.1241 1.1510 1. 1875 1, 2328 1, 2858 1. 3450 1. 
0. 5894 0. §931 0. 6038 0, 6215 0. 6455 0. 6754 0, 7102 0. 7490 °. 
0. 9000 0. 0994 0. 1959 0, 2868 0. 3693 0. 4411 0. 4999 ©. 5439 °. 
3.1311 3. 0850 2. 9509 2.7411 2. 4743 2. 1725 1, 8582 1.5515 1, 
| 4.9390 | 4.8956 | 4.7682 | 4.5641 | 4.2953 | 3.9768 | 3.6269 3- 2630 2. 
0, 20 1. 1091 1. 1147 1. 1316 1.1591 1.1965 1, 2428 1, 2969 1. 3572 1, 
0. 5782 0. 5820 0. $935 0. 6124 0. 6381 0. 6699 0. 7068 0. 7479 Oo. 
0. 9000 ©. 1021 0. 2012 0. 2942 0. 3784 0. 4512 0, 5104 0. 5541 °. 
3. 1262 3. 0807 2. 9482 2.7410 2.4771 2. 1781 1, 8662 1, 5613 1. 
4.9335 4. 8923 4.7710 4. 5764 4. 3195 4.0141 3. 6771 3- 3251 2. 
0. 25 1.1159 1.1217 1. 1388 1. 1667 1. 2048 1.2517 1. 3065 1. 3674 1, 
0. 5670 0. 5711 0. 5834 0. 6033 0. 6305 0. 6641 0. 7039 0. 7462 }. 
0, 0000 0. 1048 0. 2063 ©. 3015 0. 3873 0. 4612 0. §208 0. 5644 °. 
3.1201 3.0752 2. 9445 2. 7398 2.4791 2. 1831 1. 8739 1. 5708 1, 
| 4.9266 4. 8874 4.7720 4. 5865 4. 3409 4. 0480 3. 7234 3. 3826 3. 
0. 30 1, 1228 1, 1286 4.1459 1.1741 1.2125 1. 2599 1. 3150 1. 3763 1, 
0. 5561 0. 5604 0- 5733 0. §943 0. 6229 0. 6581 0. 6989 0. 7440 °. 
0, 0000 0, 1073 0. 2113 0. 3085 0. 3960 0. 4710 0. 5312 0. 5746 oO. 
3.1127 3. 0684 2.9396 2. 7378 2. 4803 2. 1876 1. 8813 1. 5803 1. 
4.9182 | 4.8810 | 4.7713 | 4.5946 | 4.3601 | 4.0793 3. 7667 3. 4369 3. 
0. 35 1, 1296 1.1355 4.1529 1. 1813 1.2198 1. 2674 1. 3226 1. 3840 1. 
0. 5452 0. 5498 0. 5633 0. 5853 0. 6153 0. 6521 0. 6947 0. 7415 °. 
0. 0000 0. 1098 0. 2161 0. 3154 0. 4045 0. 4806 0. 5413 0. 5848 °. 
3.1041 3.0605 2- 9337 2. 7348 2. 4808 2.1916 1. 888 1. 5896 1. 
4. 9085 4. 8733 4- 7691 4. 6010 4.3773 4. 1085 3. 807 3- 4887 3. 
0. 40 1. 1365 1. 1423 1. 1598 1. 1882 1, 2268 1.2744 1. 3296 1.3909 
0. 5346 0. §393 0- 5534 0. 5764 0. 6077 0. 6461 0. 6903 0. 7389 
©, 0000 0. 1123 0. 2209 0. 3222 0. 4129 0. 4901 0. 5514 ©. 594 
3. 0943 3.0515 2. 9267 2. 7309 2. 4805 2. 1951 1. 8951 1. 598 
4. 8975 4. 8641 4- 7654 4. 6059 4. 3928 4. 1358 3- 8469 3- 5385, 
0. 45 1,14 1, 1492 1. 1666 1.1950 1. 2336 1. 2810 1. 3360 1 fo) 
0. Ase 0. 5 0- 5437 °. sr6 °. Sot 0. 6400 0. 859 °. Eis 
0. 0000 0, 1147 0- 2255 0. 3288 0. 4211 0. 4994 0. 5613 0. 6048 
3. 0834 3.0413 2.9187 2.7261 2. 4796 2. 1981 1.9015 1. 6079 
4. 8852 4. 8536 4. 7604 4. 6093 4. 4068 4. 1616 3. 8843 3- 5866 
0. 50 1.1502 1.1560 1.1734 1.2017 1.2400 1.2872 1.3419 1.4025 
0. 5135 0. 5187 0. 5340 0. 5589 0. 5926 0. 6340 0. 6815 0. 7333 
0. 0000 0.1171 0. 2301 0. 3354 oO. ore 0. 5086 0. 5710 o. 6146 
3.0714 3. 0301 2.9097 2.7205 . 4780 2. 2006 1.9977 1.6170 
i 4.8715 | 4.8419 | 4.7540 | 4.6113 | 4.4194 | 4.1859 3.9204 3. 6332 
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Moo = 5, Bx ~ 30°, @ = 20° 
—_ 
ooo’ | 11ers" | 22°30" | 33°45" | 45°00" | 56°15’ | 67°30" 


ge 


§0°00’ 


0.55 1.1571 1, 1629 1, 1802 1, 2083 1, 2463 1, 2932 1. 3474 1. 4075 1, 4720 
0. 5032 0. 5085 0. 5244 0. 5502 ©. 5852 0, 6280 0. 6771 0, 7305 0. 7859 
1194 | 0.2347 | 0.3418 | 0.4372 | 0.5176 . °. 
. 8997 714d | 2, 
. 7463 . 6120 4. 4306 4. 2088 
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Mo =5, 8, = 30°, (“4 = 20° 
0 


Sl fore’ | 12°30" | 123°%45" | 135°00" | 14615" | 157°30" | 168°45" | 180°00" | 180°00’ | 
0. 00° | 1. 3581 1.4117 1, 4638 1. 5167 1. 5619 1. 6010 1. 6243 1, 8639 1. 6317 
| 0.7841 0, 8151 0. 8451 ©, 8757 0, 9017 0. 924 °. 9377 1.0761 0. 9421 
+ 0.5896 | 9.5949 | 0.5855 | 9.5413 0. 4725 0. 341 0. 1843 0. 0000 0. 0000 
0. 9895 0. 7851 0, 6249 ©. 5083 9. 4346 0. 4004 0. 3918 0. 3915 0. 3915 
2.1691 1. 8387 1, 5622 1. 3479 1, 2053 1. 1366 1, 1077 2, 0037 1.1186 
0. 05 1.4311 1, 4967 1, 5619 1, 6299 1, 6928 1. 7594 1, 8364 1, 8674 
0. 8194 0. 8584 0, 8971 0. 9367 0.9741 1.0147 1.0559 1,0701 
0. 5718 0. 5680 0. $425 0. 4912 0. 4050 0. 2620 0. 1330 0, 0000 
1, 0000 0. 7945 0. 6329 0. 5142 0. 4385 0. 4021 0. 3921 0. 3913 
2. 3727 2, 0587 1.7932 1, 6073 1. 4935 1, 5210 1.8241 2, 0031 
0.10 1. 4582 1, 5267 1.5959 1. 6657 1.7313 1.7961 1 8505 1, 8700 
0.8289 0.8707 0.9123 0.9532 0.9925 1.0307 1.0578 1.0657 
0. 5746 0, 5670 ©. 5378 0. 4847 0. 3963 0.2755 0. 1514 9. 0000 
1.0104 0, 8038 0. 6405 0. $199 0. 4419 0. 4036 0. 3923 0. 3910 
2. 4779 2. 1710 1.9161 1. 7353 1, 6409 1. 7033 1, 9024 2, 0019 
0.15 1.4770 1. 5470 1 6177 1. 6877 1, 7531 1, 8130 1.8571 1, 8721 
0. 8342 0. 8779 © 9209 0, 9620 1, 0095 1 0345 1. 0560 1, 0624 
0.5810 | 0.5713 0. 5405 0. 4864 | 0.4031 0, 289 0. 1614 0, 0000 
1. 0207 0, 8131 0, 6482 0. ree 0. 4454 0. 4051 0. 3925 0. 3906 
2. 5664 2, 2655 2, 0159 1. 8369 1.7485 1, 7992 1. 9372 2, 0003 
0. 20 1. 4912 1, 5620 1, 6332 1, 7028 1.7672 1, 8232 1, 8613 1, 8737 
0. 8372 0 8825 0. 9262 0. 9669 1, 0038 1, 0344 1.0535 1, 0597 
0. 5889 © 5777 0. 5458 0. 4913 0. 4086 0. 3009 oO. 1673 0, 0000 
1.0311 0. 8226 0. 6561 0. 5314 ©. 4490 0. 4067 0. 3926 0. 3901 
2. 6459 2. 3497 2, 1027 1, 9222 1, 8351 1, 8604 1. 9567 1. 9986 
0. 25 1. §025 1.5735 1. 6447 1.7138 1.7771 1. 8301 1, 8644 1. 8752 
0. 8391 0. 8855 0. 9296 0. 9697 1. 0048 1, 0329 1,.0510 1. 0573 
0. 597. 0. 5850 0. 5522 0. 4972 0. 4161 0. 3091 0. 1710 ©, 0000 
1.041 0, 8322 0. 6642 0. 5375 0. 4527 0. 40 3 0, 3927 0. 3896 
2.7195 2.4271 2. 1807 “1.9962 1, 8952 1.903 1.9688 1.9967 
0. 30 1.5117 1. 5827 1. 6536 1, 7221 1, 7843 1. 8352 1, 8668 1, 8766 
0. 8402 0. 8875 0. 9319 0.9712 1. 0046 1, 0308 1, 0485 1.0551 
0.6062 . 0.5927 0. 5589 0. 5033 0. 4227 0, 3151 0. 1733 0. 0000 
1. 0523 0. 8421 0. 6725 0. 5438 0. 4565 0. 4098 0. 3927 0. 3890 
2. 7889 2. 4995 2. 2523 2. 0620 1. 9493 1.9365 1.9768 1. 9946 
0. 35 1.5193 1. 5901 1. 6606 1.7285 1 7899 1, 8392 1, 8689 1. 8779 
0. 8408 0. 8890 0. 9335 0. 9721 1.003 1, 0285 1. 0462 1, 0531 
0. 6150 0. 6004 0. 5655 0. 5090 0. 4282 0. 3194 0. 1748 0, 0000 
1.0631 0.8522 0.6812 0.550 0.460 0.4113 e308 0. 3884 
2. 8552 2. 5682 2. 3192 2.121 1.995 1.9624 1. 9823 1.9924 
0. 40 1. 5267 aoe 1. 6661 1. 733 1.7942 1, 8423 1, 8707 1. 8791 
0. 8410 0. 8901 0. 9347 0. 972 1. 0028 1, 0263 1.0440 1, 0512 
0. 6238 0. 6080 0. 5718 0. 5142 0. 4327 0. 3225 0. 1756 0, 0000 
1.0741 0. 8626 0. 6901 0. 5570 0. 4646 0. 4129 0. 3924 0. 3877 
2.9191 2. 6340 2. 3824 2. 1768 2. 0368 1, 9837 1. 9860 1, 9900 
0. 45 1. 5310 1. 6010 1. 670, 1. 7372 1.797 1. 8450 1. 8723 1, 8803 
0. 8410 0. 8909 0.935 0. 9729 1.001 1.0242 1.0419 1, 0494 
0. 6323 0. 6154 0. 5778 0. 518 0. 4363 0. 3246 0. 1759 0. 0000 
1. 0853 0. 8733 0. 6993 0. 5640 0. 4688 0. 414 °. 3922 0. 3870 
2. 9810 2. 6974 2. 4427 2, 2284 2. 0737 2, 001 1, 9885 1. 9873 
0. 50 1.5355 1, 6049 1, 6737 1.7401 1. 8001 1, 8472 1, 8738 1, 8815 
0.8409 | 0, 8916 0, 9365 0. 9732 1, 0008 1, 0222 1, 0399 1, 0476 
0. 6407 9. 6225 0, 5834 0. 5229 0. 4391 0. 3259 0. 1760 ©. 0000 
1.0968 0, 8842 0, 7089 0. 5713 0. 4732 ©. 4159 0. 3919 0. 3862 
3.0413 | 2.7589 | 2.5006 | 2.2772 | 2.1077 |] 2.0172 1.9900 1.9845 
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Meo = 3, Sy = 30", & = 20° 


0 


gE — . 4 | 
101°15’ | 112°30 | 123°45’ | 135°00’ | 146°15' | 157°30’ | 168°45’ | 180°00’ | 180°00’ 
0.55 1, 1, 6080 1. 6763 1. 7422 1. 8021 1, 8490 1. 8753 1, 8827 
°. o, 8922 0. 9373 0. 9735 1, 0001 1.0204 1, 0380 1, 0458 
°. 0, 6293 0. 5886 0. 5264 0. 4412 0. 3266 0. 1758 0. 00C0 
1 0. 8955 | 0.7187 | 0.5789 | 0.4777 | 0.4174 | 03916 | 0.3354 
3. 2, 8189 2. 5568 2. 3239 2. 1395 2, 0310 1.9907 1, 9814 
0. 60 1, 1, 6104 1, 6781 1. 7437 1. 8036 1, 8506 1, 8767 1, 8840 
oO. 0, 8927 0. 9381 0. 9740 0. 9995 1.0188 1.0361 1. 0440 
3. 0. 6358 0. 5934 0, 5294 0. 442 0. 3268 0.1754 0. ocdo 
1, 0. 9071 0. 72990 0, 58638 ©. 4825 0. 4190 Oo, 3912 ©. 3344 
3. 2. 8777 2.6114 2. 3690 2. 1697 2. 0436 1, 9909 1.9779 
0.65 1, 1, 6122 1. 6793 1. 7446 1. 8046 1. 8519 1. 8780 1. 8853 
oO. 0, 8933 0.9391 0.9747 0.9992 1.0174 1.0342 1.0422 
0. 0, 6420 0. 978 0. 5320 0. 4437 0. 3265 0. 1748 0, 0000 
1, 0, 9190 0. 7395 0. 5951 0. 4875 0. 4206 ©. 3907 0. 3834 
3. 2.9355 2. 6650 2. 4130 2. 1988 2.0553 1. 9905 1.9742 
0. 70 1, 1, 6135 1, 6800 1.7450 1. 8052 1. 8530 1. 8794 1, 8866 
rom 0, 8939 0.9401 0.9755 0. 9992 1, 0162 1, 0324 1, 0404 
°. 0. 6479 0. 6018 0, 5341 ©. 4442 0. 3259 0.1741 0, 0000 
1, 0, 9312 0. 7505 0, 6036 0. 4928 0. 4223 0, 3902 0. 3823 
3. 2.9924 2.7177 2. 4562 2. 2272 2. 0663 1, 9896 1.9701 
0.75 1, 1, 6144 1. 6803 1. 7450 1. 8054 1, 8538 1. 8807 1, 8880 
ro} 0, 8947 0. 9412 0, 9765 0. 9995 1.0152 1. 0307 1, 0384 
°. 0. 6535 0. 6056 0. 5359 0. 4443 0. 3250 ©. 1733 9, 0000 
1. 0. 9438 0, 7618 0, 6126 0. 4983 0. 4241 0. 3896 0. 3811 
3. 3. 0487 2. 7697 2. 4988 2. 2553 2.0770 1. 9883 1.9655 
o. 80 1. 1. 6148 1, 6801 1.7446 1, 8053 1. 8545 1, 8820 1, 8895 
°. 0. 8954 0. 9425 0. 9778 1, 0000 1.0145 1. 0289 1. 0364 
°. 0. 6588 0. 6090 0. 5373 ©. 4440 O- 3239 ©. 1723 0. 0000 
1. 0. 9567 0. 7734 0. 6219 0. 5042 0. 4260 0. 3889 0. 3797 
3. 3. 1045 2. 8213 2.5412 2. 2833 2. 0876 1, 9866 1. 9605 
0. 85 1. 1.6148 1.6795 1. 7438 1. 8048 1. 8550 1. 8834 1. 8910 
oO. 0, 8963 0. 9440 0. 9793 1. 0009 1.0139 1.0271 1.0344 
°. 0. 6639 0, 6121 0. 5384 0. 4435 0. 3225 0.1713 0. 0000 
1. 0.9699 | 0.7855 | 0.6316 | 0.5104 | 0.4281 0. 3881 0. 3782 
3. 3.1599 | 2.8726 | 2.5834 | 2.3115 | 2.0982 1. 9845 1. 9548 
0. 90 1. 1.6145 1. 6786 1.7426 1, 8040 1. 8553 1. 8847 1. 8927 
°. 0. 8973 0.9455 0. 9810 1. 0020 1. 0136 1.0253 1.0321 
oO. 0, 6687 0. 6150 ©. 5393 0. 4427 0. 3209 0.1701 0. 0000 
1. 0.9835 | 0.7979 | 0.6417 | 0.5170 | 0.4304 0.3873 0.3765 
3- 3.2150 2.9237 2. 6257 2. 3400 2. 1090 1. 9820 1.9485 
0.95 Pe 1. 6138 1. 6774 1.7411 1. 8029 1. 8554 1. 8861 1. 8945 
°. 0, 8983 0. 9473 0. 9830 1, 0035 1.0135 1, 0235 1.0298 
oO. 0, 6733 0. 6176 0. §399 0. 4416 0. 3191 0. 1689 0. 0000 
1. 0.9975 0. 8108 0. 6522 0. 5239 O- 4329 0. 3864 0. 3745 
3. 3. 2698 2. 9747 2. 6682 2. 3691 2. 1204 1.9791 1.9414 
1.00 1. 1, 6129 1.6759 1.7394 1. 8014 1. 8552 1. 8875 1. 8965 
°. 0. 8995 0.9491 0. 9851 1, 0052 1. 0137 1.0217 1.0272 
°. 0. 6777 0. 6200 0. 5404 ©. 4404 0. 3171 ©. 1675 0. 0000 
1. 1.0117 0. 8240 0. 6631 0. 5313 0. 4356 0. 3854 ©. 3724 
3- 5978 3. 3246 3. 0258 2.7110 2. 3989 2- 1323 1.9759 1. 9333 
F 0. 7963 o. 8047 0. 8114 1.8144 0. 8117 0. 8010 0. 7867 0. 7802 
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ProOr froOor -froOo- 
- 
3 3 2 
M1 ne CR 


proor 
a 
xo 
a] 
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168°45' | 180°00" | 180°00’ 
| 1. 3791 1. 4949 
" : 1 0. : 0. 9657 1. 0467 
’ : { 0, : 0. 0219 0, 0000 
j 1. 5319 1. 5255 
; : ; : 3. 3880 4. 0001 
. 2 642 1 2 1. 4907 1. 4978 1. 5002 
aoe ee a es ae i 3197 1 ue 1, 0325 1, 0375 1, 0392 
ete OSs o. 1069 ! 9.0913 0. 0720 0. 0497 0. 0254 0.0000 | 
. Bids l Fi aaa 1. 6800 1.6255 1. 5821 1. 5506 1.5316 1. oo 
4. ae | 4. 1001 | 4. 0619 | 4.0343 | 4.0164 | 4.0060 4. 0009 3.999 
8 1. 4962 1. 5030 1. 5054 
ae ee aa eae Bane Loe ; Bie 1 Bose 1, 0303 1, 0319 
3 ri | . oe 0. ae 0.1001 | 0.0792 | 0.0548 0, 0281 ° oe 
eo a. ; 62 812 1. 5496 1. 5305 1. 52 
.8 | 1. 7436 1, 6793 1, 6247 1.5) 
- 1636 | £ 1143 4. 0749 4. 0433 4.0215 4. 0075 3. 9999 3. 9974 
5 8 1, §01 1. 5081 1, 5104 
O85 1 Gs | Mes | ods | eh | cab | Peak | ae | Las 
See ue °. e 2 0. 1065 0. 0843 0, 0584 0, 0299 0. 0000 
; 8146 | . ou 1.6780 | 1, 6233 1.5797 1.5481 1, 5289 1, 5224 
4. 1717 | 4.1218 | 4.0800 | 4.0471 4.0229 | 4.0066 3. 9974 3. 9943 
1, 5066 1, 5131 1, 5153 
ac oe ee o. ane 5 en : ae 1 aan 1, 0167 1, 0183 
Gees | a ie o. ose 0, 1116 0. 0883 0, 0612 0, 0314 0, 0000 
Leis Pa nee | 1.6760 | 1.6213 1.5776 1.5459 1 5267 1, Ee 
4. 1762 | 4.1257 | 4.0828 | 4.0482 | 4.0221 4.0041 3. 993 3.99 
1.5116 1. 5180 1. 5202 
vos | coe | cage | sory | name | age | ree | cae | pee 
. Ree A 2486 | o. 1350 0. 1158 0. 0917 0. 0635 ° ae i ny 
| 8102 1. 7380 1. 6735 1. 6187 1.5750 1. 5432 a 
‘ 1781 | 4. os 4. 0833 4. 0473 4.0196 4. 0002 3. 9887 3. 9849 
1. 516 1. 5227 1.5249 | 
BO Eel Se Gee Mice tee a sere ee ay 1 0054 
ae 6 0. 0655 0. 0335 
0. 1613 0. 1533 ©. 1392 ©. 1194 9. oat 35 fees Ca 
, 1. 734 1. 6705 1. 6157 1.571 1. 54 
ie ret 4. 1268 | 4. 0819 4.0447 4.0157 3.9951 3- 9829 3. 9787 
- 4976 1.5111 1. 5212 1.5275 1. 5296 
“5 fag | ad | 38 | Se | ake | SB | add | Se 
; ‘ 0672 : 
0. 1656 0. 1574 0. 1430 0. 1226 0. 0970 : z ses iat 
. 80 1. 7314 1. 6669 1, 6121 1, 5682 5363 : : 
4 1765 4. 1248 | 4.0791 4.0409 4.0107 3. 9891 3- 9760 3.9717 
160 1. 5260 1. 5321 1. 5342 
o/h | SH | SHE | SS | SRG | oe | oe | ape 
; : 2 0. 0687 0. 0352 
. ae c at i soe A boke ‘ eo 4. 5321 1 ed 1 a 
41734 | 4.1213 | 4.0750 | 4.0358 | 4.0046 | 3.9820 | 3.5683 3.9 7 
1. 520 1. 5306 1. 5367 1. 538 
O45 1 OBS | iggas | o.gaoa | 0.9622 | 0.9728 | 0.9807 | 019856 0.3872 
j : Oo. 0700 0. 0359 
0. 1730 0. 1644 0. 1492 0. 1279 0. 1012 oe eee eae 
1, 7227 1. 6583 1, 6035 1.5595 5 3 
4 rege 4 67 4.0697 | 4.0296 | 3.9974 | 3.9740 3- 9598 3.955 
12 1. 52 1. 5352 1. 5413 1. 5434 
BS caer | ei geeee ereisy ||) esa. if. s0ee. uO ree 3797 | o.38i4 
: ; 0712 . 
0. 1763 oe 0. 1519 0. 1301 0. 1029 ° 7 rae Nae 
. 1.717 1. 6533 1.5985 | 1.5545 5224 
4 1644 | 4. 1108 4.0633 | 4.0224 | 3.9893 | 3.9652 3. 9504 3.9454 | 
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Meo = 5, Bx = 35°, « = 10° 


¢ _fibeeeeea| 


ooo” | iieis’ | 22°30" | 33°45’ | 45°00" | 56°15" | 67°30’ | 78°45! | sor00" | 


pPNOOe 
Pblo'o re 
wroor 
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Ph 9'9. 
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Peoor 


FNOO 
Pypoor 
BRNHOOM 


PPO. 
PNOOM 
Pwoon 


pwvoor 
PNOOM 
PNOOF 
pNOOM 
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1 1. 1 1 
0. oO. fo} 0. 
re) oO. 0. 0. 
2. 2. 2 2. 
4 4. 4 4 


FPNOO™ HNOOY 
PNOOr #YOOH 
PFNOO 


PS .-Orr 


$ ; ' N <1 ; > 6 , ~ = 
. woo" | 11°15" | 22°30" “ 33°45’ | 45°00" | 50°15" | 67°30 | 785 
nee? tee 3 a 1. 3061 1. 1. 3768 
“5 ) SES | SBE | GHG | STB | os | cab | SRR | ote 
Boag toa e6ea |: tag tas 0.2419 | 0.2865 | 0.3212 0. 3447 
2 66s 2. ee z 6236 a ase 2. 2812 2. 1298 1.9720 
2. 696: 2. 7 . A . 3 ¢ . 
4 798 4. 6929 4. 6578 4. 6008 4. 5242 4.4311 4. 3253 4. 2113 
22; 1.3456 1. 3824 . 4214 
. 60 1.228 1. 2320 1. 2426 1.2599 1. 2833 1.3122; 1 345 ee ane 
° ° 637 0.6991 | 0. 7090 oO. ae oO. dice e 7739 oa ae ie a ine 
3 6338 2. 6664 3 6120 2 5252 3 4105 | 2.2746 2. 1247 1. yoso .8120 
2. 6348 2. 6664 2. 6120 2.525 . ee ae rere Payer eae 
4.6904 | 4.6791 | 4.6457 | 4.5913 4.5179 
S 2 1 1. 3878 . 4266 
0. 65 1. 2352 1.2387 1, 2492 | bets | x ae - ae oe im ee en 
0. 6876 0. 6910 0.7011 0.7174 | e 133 . Pes melee ee 3671 
: ne 2 a . ree i es | 2. ans 2. 2675 2. 1190 1. 9636 . 8085 
46750 | 46eas | 4.6325 | gogos | asics | 44243 | 403253 4. 2169 "1035 
27 - 3241 ie) 1.3932 - 4316 
Oe WES age Niche 6 eae: roteen| ca Tee tice eae omens |) “aka (teers 
ni oe . bee 4 Bee o. 1588 °. 3242 ©. 3007 ©. 3367 ° ee : ee 
659 2. 6414 | 2.5886 5 2. 5041 2.3925 |! 2.2597 2.1128 1 1.95 7 t 4 
. ae | 4. ary | 4. 6182 4. 5689 4.5018 | 4.4192 4. 3234 | 4.2179 . 1062 
2 27 g | 362 1, 398. 4365 
os | cates cae) case | came | gia | ae | SIGs | See 1 oe 
o. 6716 0. 6751 °. 6856 0. 7025 ee : ia Ae Bye mcs 
; anes : ee ies : aoe lI 2, eal 2.2514 2. 1061 | 1.9534 . 8004 
2. 64 . 62 - 575% 2 2. 3e 2. : : 
4 tae 4. 6314 4. 6029 4. 5560 4.4921 4.4128 4. 3204 4.2170 . 1077 
1. 368 1. 4036 . 4414 
eB Magee cae Gaya lis cacttes Vos Gees cern Nel ouet. oar “eee At eek gs 
ee ae . ee o. ee °. 2615 °. 3091 0. 3458 0. 3702 . 3813 
5 6306 : Hed rs 5622 2. 4802 2. 3718 2. 242 2. 0989 1.9477 7997 
4 6225 4. 6135 4. 5865 4.5422 4. 4813 | 4. 4054 4. 3162 4. 2162 - 1082 
- 408 | - 4462 
“8 1 coy | Sa588 | SE) | SBR | SH | SFE | SHR | SH | otis 
0.6559 | 0.6595 | 0.6703 0. 687 | °. ue eee | See! eavaae aass 
: er 5 Be . as 2. mes 2. 3605 1 2.2330 2.0911 1, 9415 - 7997 
4.6031 | 4.5945 | 4.5691 | 4.5272 | 4.4695 | 4.3909 | 4.3110 | 4.2136 1975 
298 2 - 378 1.4138 - 4509 
oe Wanseana: | eoretan | ogee | ea ee ie Sere al ie ee 
os Bee 3 0.2100 | 0.2682 | o 3168 0. 3541 0. 3787 3894 
: 5988 2 mH 2. ee 2. 4536 2 3485 2. 2229 2. 0829 1. 9349 ; 7854 
4.5825 | 4.5746 | 4.5507 | 4.5113 | 4.4560 | 4.3874 | 4. 3047 4. 2101 - 105 
2 } 1, 4188 +4555 
0.95 1. 2758 1.2791 Prin 1, ao ete aoe . ae ‘ a an 
Rote ea ae spice pe co) 3204 0. 3580 0. 3826 . 3932 
0. 0300 0, 0744 °. a) °. 2135 2 ie ° ee sae her ae 
pas ae rene rats yan 4.3 67 4. 2973 4. 2054 . 1030 
4.5610 | 4.5536 | 4.5313 | 4.4942 | 4.44 4.37 
2 1. 42 - 4601 
OE Ta pae\ ccaner th @ ie la cee Vine Gas Wetec | tee My rays: | stae 
0. . . A ace 
2.3638 | 2.5477 | Bisons | aque th agers aeeton f meegy. agate boa pegs 
2 2. : 2 
4 33 4 | 4.5315 | 4. $108 4.4762 | 4.4275 | 4.3650 ri 2889 4.199 4. 0993 
Fr 0. 9005 0. 9006 0. 9007 0. 90¢9 0.9010 ! 0. 9009 0. 9006 0. 8998 0. 8983 
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° a ° 
M,, = 5) #, = 35°, % = 10 | 
0 | “ 
"00" | 180°00" | 
S. ae 5] 135°00" | 146°15° | 157930" | 168°45"| 180 
é | 101°15" | 112°30’ | 28°45 ] 135°00" | 146°15' | 157°30" | ie 
aa cen ae 11 
371 1. 3788 1, 5827 1.3 
1.2808 | 1.3040 | 1.3257 | 2 3449 a bsa7 | rdbee | ordesq | atoms sen 
Pr eee aes eel eter ater (eter (sea sae ae 
eee ah See ee a) ree 325 1.2541 | 1.2047 a 175 ° 2. 58 
1. 6690 1. $338 | ; an : ab : aos 2, 6462 2. 6006 3. 6013 5855 
3- 3399 | 3- 14 | | ag 1. 5380 1, 5648 1, 5818 1. 5877 
1.3806 | 1.4227 | 1.4644 1. 503 B pe 1.0853 1, 0972 1.1 
MN | Sas Sai | Se | Se) |r dkes | 1 dsg | i736 | to3es9 
0.2559 | 0. 2421 | oe 3257 | 12 1.2047 | 1.175 . 
v8 2 | SSBB | SE |S Rn | SSS | Se 
3-7519 | 3 : 8 er 
: ' ; 1.5717 1. 5870 
Sai 4366 | 1.4773 | 1.5149 | 1.5470 1 d910 1, 0947 
m1 | 019537 | 09839 | Lois | eet peek |e ae ©. 9060 
0.2730 | 0.2607 | 0.2380 case 1.2542 | 1.2042 | 1.1749 " 5988 
a ioe : Fore | 3.6340 | 3.5937 3.5813 3. 5859 3. 5949 3. 59 
. 810) ; . ¢ ; 
eect ee Seen eee ce) eae 
c.15 . ais | °. 3803 1. 0092 | : ae i oils se: wae 5 0634 °. o2e 
0, 2874 | 0.2753 | rates | a ae ae 1, 2032 1,173 ened 
Sea es | Pee | a bese caesar le gseg lt asaen 3. 595 
oe i | 1.4942 | 1.5298 | 1.5598 | 1 rh ie ee 
0. 20 * ie | eS ae | 1 pie | 1. 9305 i. ee : eee 0, 0665 & 0000 
y : 38 0, 2638 - 0. 226 i 1.1720 1. 1620 
0 ya | 13373 | 34206 1 13354 | asa | a 5992 | 3.5935 | 3.5920 
Aer 3.7760 3. 6972 3. 6442 3. 6137 3. 599 
: | 1.5359 | 4.5652 | 1.5871 | 1.6006 Fores 
2 ; 1.461 1, 50c9 29 . 6 1.0735 : 
ee S ss lo. 3707 0.9995 | erat = ue isse 0. 0689 0. 0000 
°. ria: peal ae | 2 aie 1. 2514 1.2001 1. 1699 1. ee 
| 1.6735 | ue ees | 3.6592 | 316221 | zeo10 | 35909 | 3.587 
3-9025 , 3-7990 | , . ‘heed 
i : 1.5917 1. 604 . 
ze 468 1.5069 j 1.5415 | 1.5702 1. 0681 1.0714 
es - se 0. 3655 | o% 5944 Reema ie ee : aoe 0. 0709 0. 0000 
ae a 0. 3068 0. 2819 0. 2449 ae 1. 1980 1. 1675 1. 1573 
2 j 1-5369 | 4.4194 | 1.3234 | 1. 6008 | 3.5864 3. 5817 
ae | 3:8176 | 3.7332 | 3.6703 | 3.6275 | 3 
ee | : Sr ed | SRE. Nl Rea ee a AneOnS S| | TESS 
; parr ; ; 1. 062 : 
| $3 | Sg | ce | oie | ES | Lees | cote | soe 
- 3279 - 2892 : ° 1. 1648 1.1545 
Dee | ee oe : 1.2477 | 1.1955 
Peer Asa ee: Vi giees dg rae: | oaeape tli gece a geia ll csgeee 
3- 9377 | 3- 3 i 5516 1 5795 1. 6002 1, ae : 6173 
: a ONt . ; 1.0 . 
o 4 | 05837 | ogsan | 0.58ee BN a | UTS hod oye | 6 coe 
0. 3355 0. 3220 0. 2957 : 12 1. 1928 1. 1617 : 
Leis | 4 a3 | ates? | 308898 | 3.688 | gsges | asvss | aseee 
3-9510 3- 8453 cae isaes 1. 6043 1. 6169 ‘ oes 
: eres : ; 1.052 ‘ 
TP] asthe | ober | 57h | EAMG | Leds | ont | Lest oa 
Setegt h pies es kee jhe aes | eae 1.1897 | 1.1583 : 
1 oat 5234 : 452 : He . ey 3.5921 3. 5686 3. 5607 
21 . : 
. 8 | 1.5608 | 1.5881 1. 6084 1, 6208 : on 
1, 4906 1. §27 : . 1.0477 
TP | cig | otlae | S77 | ogg | Lee | bons | Lot se 
0. 3488 | 0.3344 | 0.30 1.3153 | 1.2397 | 1.1863 1.1547 ae 
1, 667 1, 5316 1, 4131 . $32 "5871 3.5611 : =e 
ao 3. 839 3. 7695 3. 6912 3. 6303 3 


Moo = 5, Px => 33°, ge= 10° 


0 
: 1o1is’ | 112°30" | 123°45" ‘| 435°00" ‘| 146°15' | 157°30" | 168°%45" | 180°00" | 180°00" 
! 

0.$< 1.4562 | 1.4955 1- $324 1- 5652 1- 5922 1.612 1. 6246 1. 6289 
= o- 9974 0. 9393 o- 9687 0: 9947 1. 0163 1. 0326 1.0428 1. 0463 
a. 3546 | o- 3398 03114 | 0.2696 |} 0.2153 0. 1501 0. 0772 0. 0009 

1.6656 1 1.5294 1.4107 | 1+ 3126 1- 2364 1. 1826 1. 1507 1. 1400 | 

3-9788 | 3-8795 | 3.7739 | 3-6923 | 3-6277 | 3.5811 3- 5529 3- 5432 | 

0. 69 1.4612 1- 5003 1.5369 1- 5695 1- 5963 1, 6163 1. 6285 1, 6326 | 
0. 90214 0- 9342 o- 9638 0- 9899 4. O115 1.0279 1.0381 1.0415 

o- 3601 0. 3447 o- 3157 0. 2730 0.2178 |} 0.1518 0. 0789 0.0000 | 

1 030 + 4.5269 1. 4oS1 1+ 3095 1. 2329 1.1786 1. 1464 1.1350 | 
3.9848 | 3.8757 | 3.7759 | 3.6921 | 3.6240 | 3.5743 3- 5440 3- $336 

0, 65 1- 4661 1- 5049 1. 5413 1- 5736 1. 6003 1. 6201 1. 6322 1. 6364 | 
o. 8969 0. 9292 0. 9589 o- 9851 1. 0068 1. 0232 1. 0335 1. 0369 

o- 3651 o- 3493 0. 3196 o- 2762 0. 2201 ©. 1533 0. 0787 0.0000 | 
1. 6601 1. 5242 1.4051 1+ 3061 1. 2291 1.1744 1.1419 1. 1310 
3-9894 | 3.8795 | 3-7786 | 3.6907 | 3-6193 | 3.5606 | 3.5343 3- 5233 
0.70 | 1.4709 1. 5094 1. 5456 15777 1. 6042 1. 6239 1. 6360 1. 6401 
0. 8917 o. 9242 o-. 9541 0: 9804 1. 0022 1. 0186 1. 0289 1. 0323 
o- 3698 o- 3535 oO. 3231 0- 2790 O. 2222 O. 1546 0. 0794 0. 0000 
1- 6568 1.5211 1.4019 1- 3025 1. 2250 1.1699 1.1371 1.1261 
3- 9927 3. 8821 3-7791 | 3. 6884 3. 6137 3. 5582 3- 5241 3. 5123 
0.75 1.4755 | 1.5138 | 1.5497 | 1.5817 | 1.6081 1. 6278 1, 6398 1. 6439 
9. 8866 0. 9194 0. 9494 0- 9758 0. 9976 1. O141 1. 0243 1.0278 
0. 3742 0. 3574 Oo. 3264 0: 2815 0. 2240 o. 1558 0. 0799 0. 0090 
1. 6532 1.5177 1. 3984 1- 2986 1. 2206 1.1651 1. 1320 1. 120 

3-9949 3. 8835 3.7786 3- 6850 3- 6073 3.5491 3.5131 3. 500: | 
0. 80 1. 4800 1.5181 1.5538 1.5857 1. 6120 1, 6316 ese 1. 6476 
0. 8815 0. 9146 0. 9448 0. 9713 0.9931 1. 9096 1.019 1. 0233 
0. 3783 0. 3610 0. 3294 0. 2839 0, 2257 0. 1568 0. 0804 0. 0000 
1. 6493 1.5140 1. 3946 1.2945 1, 2160 1. 1600 1. 1266 1.1154 
3-9959 | 3.8839 |] 3.7770 | 3-6807 | 3,6000 | 3.5392 3- 5015 3. 4835 
0. 85 1. 4845 1. 5223 1. 5579 1. 5896 1, 6158 1. 6353 1. 6473 1.6514 
0. 8766 0. 9098 0. 9402 0. 9668 0, 9887 1.0051 1.0154 1.0188 
0. 3822 0. 3644 O. 3322 O. 2860 0, 2272 0. 1577 o. 0809 0. 0000 
1. 6451 1. 9101 1. 3905 1. 2901 1/2111 1.1547 1. 1210 1. 1097 
3- 9959 3. 8832 3- 7746 3- 6756 3. 5920 3- 5280 3- 4892 3- 4757 
0. 90 1. 4889 1.5265 1. 5619 1.5934 1, 6196 1. 6391 1.6511 1.6552 
0. 8716 0. 9052 ©. 9357 0. 9623 0, 9843 1. 0007 1.0109 1.0144 
0. 3558 0. 3676 °. 3442 0. 2879 0, 2285 0. 1586 0. 0813 0. 0000 
1. 6405 1. 5058 1. 1.2854 1, 2060 1. 1490 1.1150 1. 1036 
3-9949 | 3.8816 | 3.7712 | 3.6696 | 3.5832 | 3.5173 3° 4763 3. 4621 
0.95 1. 4932 1. 5305 1. 5658 1.5973 1, 6234 1. 6429 1. 6549 1, 6590 
0.8668 | 0.9005 | 0.9312 | 0.9580 } 0.9799 | 0.9963 1.0065 1.0099 
0. 3893 0. 3795 0. 3371 0. 2897 0, 2297 0. 1593 0. 0816 0. 0000 
1. 6356 1. 5013 1. 3817 1. 2805 1, 2005 1. 1431 1. 1088 1. 0973 
3-9929 | 3.8791 | 3.7669 | 3.6628 | 3.5736 | 3.5053 3- 4626 3- 4479 
1,00 1.4975 1. 5346 1. 5697 1.6011 1, 6272 1. 6468 1. 6588 1. 6629 
0. 8620 0. 8960 0. 926 0. 9536 0, 9756 0.9919 1.0021 1.0055 
0. 3925 0. 3732 0. 3393 0. 2913 0, 2308 0. 1599 0. 0819 0. 0000 
1.6304 1.4965 1. 3768 1.2753 1, 1948 1. 1369 1. 1023 1. 0906 
3-9900 | 3.8756 | 3.7618 | 3.6553 | 3.5633 | 3.4926 | 3.4482 3- 4329 
FE, 0. 8961 o. 8931 0. 8593 0. 8850 o, 8808 0. 8771 o. 8746 0. 8737 
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78°45’ | 90°00’ 


are 


67°30’ 


| steusr | zaraor | sera | asruor | 565" | 
{ 
1 | 
i I 
0, 00 1. 0037 1. 0069 | 1,0161 | 1.0313 1.0522 | 1, 0783 1, 1089 1.1434 | 1, 1808 
0.7028 | 0.7050 | 0. 7115 0, 7221 0. 7368 0.7550 0. 7765 o. 8006 o, 8268 
©. 0000 0. 0673 0, 1328 0, 1948 0. 2517 0. 3017 0. 3432 0. 3743 | 0. 3934 
3.1812 | 3.1471 | 3.0475 | 2.8901 | 2.6870 | 2.452 2, 2018 1.9500 1.7099 
4.9501 4. 9122 4, 8006 4, 6222 4.3877 4. 1106 3. 8060 3. 4897 | 3.1771 
0, 05 1 0114 1.0159 1,0291 1, 0509 1. c806 1.1177 1, 1613 1, 2105 1, 2643 
0.6920 | 0.6952 | 0.7047 | 0.7204 | 0.7418 | 0.7686 0. 7999 0. 8353 0. 8738 
0.0000 | o o7is | 0.1408 | 0.2059 | 0.2646 | 0.3151 ¢ 0.3555 | 0.3840 | 0.3990 
3. 1804 3.1466 | 3.77 1 2 So1y 2. 6895 S501. | 8.2064 [149559 4 Ae 715 
4.9493 4.9171 | 4. 8226 | 4. 6713 4.4722 4. 2368 | 3.9787 | 3.712 3. 4530 
0, 10 1.0191 1.0238 | 1.0379 | 1.0610 | a.o925 | 1.1318 1.1778 1, 2295 1. 2858 
0.6813 | 0.6848 | 0.6953 | 0.7124 | 0.7358 | 0.7648 0. 7988 0, 8368 0. 8780 
0. 0000 0. 9748 0.1472 | 0, 2151 0. 2762 O. 3285 0. 3701 0. 3993 0. 4147 
3. 1783 3. 1447 3. 0467 2, 8916 2. 6911 2.4590 2, 2105 1. 9600 1, 7202 
4.9469 4. 9168 4. 8282 | 4, 6863 4.4993 } 4.2780 4, 0348 3. 7836 | 3. 5389 
I 
0.45 1 od 0267 { 1.0316 1, 0462 1,0701 1. 1027 1, 1432 1.1905 1, 2436 1, 3010 
0.6708 | 0.6745 | 0.6857 | 0.7039 | 0.7288 | 2.7595 | 0.7953 | 0.8352 | 0.8781 
0. 0000 0. °776 0, 1528 0, 2232 0. 2864 0. 3405 0. 3834 0. 4135 0. 4295 
3-1747 | 3.1415 | 3.0444 | 2.8907 | 2.6917 | 2.4613 | 2.2141 1. 9644 1, 7250 
4.9439 | 4.9145 | 4.8308 | 4.6965 | 4.5193 | 4.3091 4.0776 | 3. 8379 3. 6037 
0, 20 1. 0343 1. 0393 1.0542 1, 0786 4.1119 1.1531 1, 2013 1, 2551 1. 3132 
0. 6605 0, 6644 0, 6762 ©, 6953 0. 7214 ©. 7535 0. 7908 o, 8322 0. 8763 
0. 0000 0. 0803 0, 1580 0, 2306 0. 2959 0. 3515 0.3957 | 0.4267 0. 4433 
3. 160 -1370 | 3.0909 | 2.8887 | 2.6915 2. 4628 2.2171 1.9685 | 1.7295 
4.937 9106 | 4.8312 + 4.7037 | 4.5351 | 4.3347 4.1133 3. 8831 | 3.6574 
0. 25 1.0419 | 1.0470 | 1.0621 | 1.0868 | 1.1205 | 1-1622 | 1.2108 1. 2650 1. 3235 
0. 6504 0. 6545 9, 6667 0. 6867 0. 7138 o: 7472 0, 7858 0, 82384 0. 8736 
©. 0000 0, 0827 0, 1628 0, 2376 0, 3047 0. 3618 0. 4072 0, 4390 0. 4560 
3. 1638 3. 1313 3. 0362 2. 8856 2, 6903 2. 4635 2.2195 1.9721 1. 7338 
4.9308 | 4.9052 | 4.8298 | 4.7086 | 4.5479 | 4.3564 4. 1442 3. 9226 3. 7041 
0, 30 1, 0494 1.0546 1, 0698 1, 0947 1, 1286 1, 1706 1, 2195 1.2739 1. 3324 
0. 6404 | 0. 6447 0. 6574 0, 6781 0, 7062 0. 7407 0, 7804 0, 8241 0. $702 
0. 0000 0, 0850 0, 1673 0, 2441 0. 3129 0. 3715 0.4179 0. 4505 0, 4680 
3.1565 3.1244 | 3.0305 2, 8816 2. 6884 2. 4636 2, 2215 1.9754 1.737 
4.9226 4. 8983 | 4. 8267 4.7114 4. 5583 4. 3752 4.1715 3.9579 3. 7458 
0. 35 1.0570 1, 0621 | 1.0774 1, 1024 1.1364 | 1.1785 1, 2275 1, 2819 | 1, 3404 
0. 6307 0. 6351 0, 6482 0. 6696 2. 6986 ©, 7340 0, 7748 0, 8195 0. 8665 
0, 0000 0. 0872 0, 1716 0, 2503 O, 3208 0, 3807 0, 4281 0, 4613 0. 4791 
3. 1480 3.1163 3. 0236 2, 8766 2. 6856 2. 4631 2,2229 [ 1.9784 1.7417 
4.9131 4. 8901 4, 8222 4.7126 4. 5667 4. 3916 4. 1960 3. 9898 3. 7836 
0. 40 1. 0645 1, 0696 1, 0849 1, 1100 1, 1440 1, 1861 1, 2350 1, 2894 1. 3477 
0, 6211 0, 6256 0, 6392 0, 6612 0. 6910 0, 7274 0, 7692 0, 8148 0, 8626 
©, 0000 0, 0893 0.1757 0, 2562 0, 3283 0, 3895 0, 4378 0, 4716 0. 4896 
3. 1384 3. 1071 3.0158 2, 8707 2, 6819 2, 4618 2, 2238 1.9810 1, 7453 
4.9024 4, 8806 4, 8162 4, 7121 4. 5732 4.4059 4, 2182 4, 0190 3. 8184 
0. 45 1, 0720 1.0771 1, 0924 1.1174 1, 1513 1, 1933 1, 2420 1, 2962 1. 3543 
0. 6116 0, 6163 0, 6302 0, 6529 0. 6834 0, 7208 0. 7635 0, 8100 0. 8585 
0, 0000 0. 0913 0, 1796 0, 2619 . 3355 9. 3979 0. 4470 0, 4813 0. 4994 
3.1277 3. 0969 3. 0069 2, 8639 2. 6776 2, 4600 2, 2242 1, 9832 1.7487 
4.8905 | 4.8699 | 4.8089 | 4.7102 | 4.5782 | 4.4185 4. 2383 4.9459 3. 8505 
i 
0. 50 1.0795 1. 0846 1.0998 1. 1247 1.1585 1, 2002 1. 2488 1. 3027 1. 3604 
0. 6023 0. 6071 0. 6214 0. 6446 0. 6759 0. 7141 0. 7578 0. 8051 0. 8543 
0. 0000 0. 0933 0. 1834 0. 2674 0. 3423 0. 4059 0. 4558 0. 4905 0. 5088 
3.1159 3.0857 2.9970 2. 8562 2. 6724 2.4575 2. 2242 1.9851 1.7518 
4.8774 | 4.8579 | 4.8004 | 4.7070 | 4.5816 | 4.4293 4. 2566 4.9709 3. 8805 


Meo = 5; Bx = 35°, @ = 15° 


| 22°30’ | 33°45’ | 45°00’ | 56°15’ | 67°30" | 78°43° | 90°00" 78°40" 90°00’ 


0.55 1, 0870 1, 0921 1, 1072 1.1319 1.1655 1. 2070 1, 2552 1, 3088 1. 3661 
0.5931 0. 5981 0. 6127 0. 6365 0. 6685 0. 7076 0. 7521 ©. 8002 0, 8501 
0. 0000 0, 0951 0. 1870 0. 2726 0. 3490 0. 4136 0. 4642 0. $993 0. 5176 
3. 1032 3. 0734 2.986 2. 8476 2. 6665 2. 4544 2. 2237 1.9866 1.7548 
4.8631 | 4.8448 | 4.7996 | 4.7024 | 4.5836 | 4.4386 4. 2732 4. 0940 3.9085 
0. 60 1, 0945 1. 0995 1.1145 1.1390 1.1724 1.2135 1.2614 1.3145 1, 3715 
0. 5840 0. 5891 0. 6041 0. 6284 0. 6612 0. 7010 0. 7464 0. 7953 0. 8459 
©, 0000 0. 0969 0. 1906 0. 2777 0. 3554 0. 4210 0. 4723 0. 5078 0. 5259 
35 0894 3. 0602 2.9745 2. 8382 2.6599 2.4507 2.2227 1. 9870 wa7s7s 
4.8477 | 4.8305 | 4.7796 | 4.6965 | 4.5842 | 4.4466 4. 2884 4.1155 3- 9348 
0. 65 1, 1020 1, 1070 1, 1218 1.1461 1.1791 1.2199 1, 2673 1, 3200 1. 3765 
0.5751 0, §803 0. 5956 0. 6205 °. 6539 0. 6945 0. 7407 0. 7905 0. 8417 
0, 0000 0. 0987 0. 1940 0. 2826 0. 3616 0. 4281 0. 4801 0.5158 ©. 5339 
3.0747 3. 0460 2.961 2. 8279 2. 6526 2.4464 2.2212 1, 9888 1. 7600 
4.8312 | 4.8151 | 4.7674 | 4.6895 | 4.5836 | 4.4531 4.3021 4. 1356 3- 9595 
0.70 1. 10 1.1144 1.1291 1.1531 1. 1858 1.2261 1, 2730 1. 3252 1, 3812 
°. ecee 0. 5715 0. 5872 oO. Bick 0. 6467 o. 6881 © 7351 0. 7856 0. 8376 
0, 0000 0. 1004 0. 1973 0. 2874 0. 3675 0. 4350 0. 4876 0. 5235 0. 5415 
3.0590 3. 0309 2.9484 2. 8169 2. 6445 2.4416 2.2194 1.9894 1.762 
4. 8136 4. 7986 4.7541 4. 6812 4.5818 4. 4584 4.3145 4.1543 | 3. 9828 
0.75 1,1170 1, 1219 1, 1364 1, 1601 1, 192 1. 2322 1, 2786 1, 3302 1 3857 
0. $574 0. 5628 0. 5758 0. 6047 0. 6395 0. 6817 0. 7295 0. 7808 0. 8335 
0, 0000 0, 1021 0, 2005 0. 2920 0. 3734 0. 4417 0. 4948 0. 5399 0, 5487 
3.0424 3.0148 2.9340 2.8051 2. 635 2. 4361 2.2170 1.9896 | 1. 7644 
4.7949 | 4.7810 | 4.7397 | 4.6718 | 4.5787 | 4.4624 |) 4.3256 4.1717 | 4.0048 
v. 80 1, 1246 1, 1294 1.1437 1, 1671 1.1989 1. 2382 1.2840 1.3351 | 1. 3899 
0. 5487 0. 5542 0. $705 0. 5970 0. 6324 0. 6753 0. 7239 0.7761 | 0. 8294 
0, 0000 0, 1037 0. 2037 0.2965 0. 3790 0. 4482 0. 5018 0.5381 =| 0.5556 
3. 0248 2.9979 2.9188 2.7924 2.6264 2. 4301 2.2143 1.93896 | 1. 7663 
4.7751 4. 7623 4.7242 4.6613 4-5745 4.4653 4-3356 | 4.1879 | 4.0257 
| 
0:85 1, 1322 1. 1369 1.1510 1.1740 1. 2053 1.2441 | 1. 2893 | 1.3397 | 1.3940 
0. §401 0.5457 0. 5623 0. 5892 0. 6253 0.6690 | 0.7184 0.7713 0. 8254 
0, 0000 0. 1052 0. 2067 0. 3009 0. 3845 0.4545 | 0. S086 | 0.5449 oO. 5622 
3. 0063 2.9800 2.9027 2 2.6162 | 2.4235 2.2111 | 1. 98y3 | 1.7681 
4 7542 4 7425 4. 7°75 4 4.5691 | 4 4669 4-3443 | 4.2029) 1 4. 0454 
0. 90 1, 1398 1.1445 1.1583 1 1.2118 1.2499 1.2945 | 1.3442 | 1.3979 
0.5315 0. 5372 0. 5542 ° 0. 6183 0. 662 0.712 0. 7066 0. 8214 
©, 0000 0. 1068 0. 2097 ° lo. 3898 0. 4606 0.5151 |} 0.5515 0. 5685 
2.9869 2.9612 2. 8857 2 2.6054 2.4163 2.2074 1. 9886 1.7696 
4.7323 | 4.7216 | 4.6898 | 4 4.5625 | 4.4674 4.3519 4.2169 4.0640 
0.95 1.1475 1.1521 1. 1657 1 : loa, : -3486 0} 
0, §230 0, 5288 0. 5460 ° . ; F - 7620 
©, 0000 0. 1083 0, 2126 ° is i H 
2.9666 2.9415 2. 8678 2 . ; : , 
4.7092 | 4.6997 | 4.6709 | 4 : : : : 
1.00 1.1553 1.1598 1.1731 1 . 224 : A . 
0. 5145 0. 5204 0. 5379 °. . - - - 
©, 0000 0. 1097 0. 2155 °. if ; s 
2.9453 2. 9209 2.8491 2 ‘ ‘ 
4.6850 | 4.6766 | 4.6509 | 4 \ 4, . : 
F, 0. 9189 0. 9192 0. 9200 ) : 2 : 
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Mo = 5, Bx = 35°, e= 15° 
9 
401°45’ | 112°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30’ | 168°45’ 180°00’ 180°00’ 


| 


1. 3974 
0. 9784 
0. 0000 
0. 8545 
1.9358 
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Mo =5, Bx = 35°, e¢= 15° 
3 


+ % ta. - ———————— 
* | sotets’ | 142°30" | 12°45" | 135°00" | 14645" | 457°30" | 16845" | 180700" | 180°00" 
0.55 1 4255 1.4850 | 1.5424 1.5941 1. 6376 1. 6694 1. 6882 1, 6945 
0 8997 0. 9470 0. 9903 1.0283 1. 0602 1.0853 1, 1018 1, 1074 
© 5182 0. 5005 0. 4643 0. 4086 0. 3325 0, 2354 0. 1221 0, Coo0 
1. 5378 1. 3437 1.1784 1.0460 0. 9484 0. 8838 0. 8478 0. 8360 
3 7248 3- 5520 3- 3991 3-2748 3. 1835 3. 1232 3. 0883 3.0761 
0. 60 L 4305 1. 4895 1.5463 1.5980 1.6411 1, 6726 1, 6912 1.6975 
° 8960 0. 9436 0. 9869 1.0248 1.0566 1, 0816 1, 0981 1, 1037 
0. 5261 Q. 5077 0.4795 0. 4135 ©. 3359 0. 2374 0, 1229 0, 0000 
1. 5412 1. 3469 1, 1807 1.0469 0.9478 0.8319 | 0. 8452 0, 8330 
3- 7535 3-5799 3. 4230 3.2914 3.1912 3. 1226 3. 0823 3. C683 
2. 65 1.4350 1. 4937 1.5502 1. 6016 1.6444 1, 6758 1.6942 1, 7004 
0. 8923 0. 9402 0. 9836 1.0214 1.0530 1, 0780 1.0944 1, 1001 
0. 5336 0. 5145 0. 4761 0. 4179 0. 3388 0, 2391 0. 1237 0. 0000 
1.5444 1. 3500 1, 1830 1. 0478 0. 9470 0. 8798 0. 8422 0. 8298 
3. 7805 3. 6061 3.4452 3- 3064 3.1975 3. 1210 3.0756 3. 0600 
2.70 1. 4393 1..4976 1.5538 1. 6049 1. 6476 1, 6788 1, 6972 1. 7034 
0, 8887 0. 9369 0. 9804 1.0181 1.0496 1, 0744 1. 0908 1, 0965 
0. 5407 0. 5207 0. 4813 0.4217 O. 3414 0. 2405 0. 1243 0, 0000 
1.5476 1.3531 1. 1852 1.0485 0. 9462 0. 8776 0. 8391 0. 8265 
3. 8060 3- 6309 3. 4657 3. 3200 3. 2026 3. 1186 3. 0684 3.0512 
0.75 L. 4433 1. 5012 1.5571 1. 6081 1. 6507 1, 6818 1, 7002 1, 7064 
0. 8851 0. 9336 0. 9772 1.0149 1. 0463 1.0710 1. 0873 1, 0929 
0. 5474 0. 5265 0. 4860 0. 4252 0. 3436 0. 2417 0. 1247 0, 0000 
1. 5506 1. 3561 1. 1873 1.0492 0. 9452 0. 8752 0. 8359 0, 8230 
3. 8302 3- 6542 3. 4850 3- 3324 3. 2068 3.1155 3. 0606 3. 0418 
0. 80 1.44790 1. 5046 1, 5602 1.6111 1. 6536 1. 6848 1. 7032 1. 7094 
° 8816 0.9304 0. 9742 1.0118 1.0430 1.0676 1. 0838 1, 0894 
0. 5537 0. 5320 0. 4903 0. 4283 0. 3455 0. 2427 0.1251 0. 0000 
1. 5536 1.3591 1. 1895 1.0499 0. 9442 0. 8727 0, 8324 0. 8192 
3.8532 3. 6764 3- 5031 3- 3437 3.2101 3.1116 3. 0523 3. 0320 
0. 85 1.4506 1.5077 1. 5631 1.6139 1.6564 1, 6877 1, 7061 1,7124 
2. 8781 0.9274 0. 9713 1, 0088 1.0399 1, 0643 1. 0803 1. 0858 
° 5597 0.5371 ©. 4943 0. 4310 0. 3471 ©, 2435 0. 1254 0, 0000 
1.5564 1. 3621 1.1916 1.0505 0.9430 0. 8700 0, 8288 0. 8153 
3. 8752 3.6976 3- 5203 3- 3542 3. 2126 3. 1071 3. 0433 3.0216 
0. 90 1. 4539 1.5106 1. 5658 1, 6165 1. 6592 1. 690 1.7091 1.71 
0. 8747 0.9244 0. 9684 1.0060 1.0369 1 eerie 1, aes 1, ree 
0. 5654 0. 5418 0. 4979 ©. 4335 Oo. 3485 0.2441 0. 1257 0. 0000 
1. $592 1. 3650 1. 1937 1.0511 0. 9418 0, 8672 0, 8250 0. 8112 
3. 8961 3. 7178 3. 5366 3. 3639 3.2145 3. 1020 3. 0338 3.0106 
0.95 1.4571 1.5134 1. 5683 1.6190 1.6618 1. 6934 1, 7122 1.7185 
0. 871 0. 9215 0. 9657 1, 0032 1, 0339 1, 0578 1, 0734 1. 0788 
0. 570 0. §463 0. 5013 0. 4357 0. 3497 ©, 2446 0, 1258 0. 0000 
1. 5618 1. 3679 1. 1958 1.0517 0. 9405 0. 8642 0, 8210 0, 8068 
3- 9161 3- 7374 3- 5522 3- 3729 3.2157 3. 9963 3. 0237 2.9990 
1.00 1. 4601 1.5160 1. 5707 1. 6214 1, 6644 1, 6962 1.7152 1.7216 
0. 8682 0. 9187 0. 9631 1, 0006 1.0310 1,0546 1, 0699 1, 0752 
0. 5760 0.5595 | 0.5044 0. 4376 0. 3506 0, 2450 0, 1259 0, 0000 
1. 5644 1. 3707 1. 1980 1, 0522 0.9391 0. 8611 0. 8167 0. 8022 
3-9352 | 3-7557 | 3.5670 | 3.3814 | 3.2164 | 3.0900 | 3.0129 2. 9867 
F, © 9266 0. 9236 0. 9183 0.9106 0.9011 0, 8918 0. 8853 0. 8828 


Mea = 5, 8, = 40°, a= 5° 
v) 


é oroo” | 44°45" | 22°30" | 33°45" | 45°00" | 56°15’ | 67°30" | 78°45" | 90°00" 
0.00 1.0571 1.0581 1.0609 | 1.0657 1.0721 1.0799 1. 0889 1. 0988 1, 1092 
0. 8570 0. 8878 0. 8902 0. 8942 0. 8996 0. 9061 0. 9137 0. 9220 0. 9307 
0. 0000 0. 0213 0. 0419 0. 06c9 0.0777 0. 0916 0. 1020 0. 1084 0. 1106 
2. 8034 2.7939 2. 7659 2.7210 2.6615 2. 5903 2.5111 2.4274 2. 3430 
4.7912 4.7796 4.7454 4.6902 4. 6166 4. 5282 4. 4288 4. 3229 4.2149 

0.95 1. 0647 1. 0667 1.0725 1, 0821 1.0952 1.1114 1. 1302 1.1510 1.1733 
0. 8780 0. 8797 0. 8847 0. 8928 0. 9040 0. 9178 0. 9338 0.9515 ©. 9705 
0. 0000 0. 0245 0. 0480 0. 0698 0. 0890 0. 1048 0. 1167 0. 1241 0. 1269 
2. 8028 2. 7933 2.7654 2.7206 2.6612 2.5901 2.5110 2.4274 2. 3430 
4.7904 | 4.7833 | 4.7624 | 4.7292 | 4.6859 | 4.6353 4. 5808 4.5261 4.4746 
0.10 1.0723 1.0743 1. 0803 1.0901 1.1035 1.1199 1. 1390 1.1601 1. 1824 
0. 8692 0. 8709 0. 8761 0. 8847 0. 8962 0. 9105 0. 9270 0. 9452 0. 9644 
0. 0000 0. 0264 0.0519 0.0755 0. 0963 0. 1136 0. 1267 ©. 1352 0. 1385 

2. 8009 2.7915 2. 7637 2.7190 2. 6598 2. 5889 2. 5099 2. 4265 2.3421 
4. 7881 4. 7815 4.7620 4.7308 4. 6900 4. 6423 4. 5907 4. 5384 4.4885 
0.15 1.0798 1, 0818 1, 0879 1.0978 1.1113 1. 1279 1, 1470 1, 1681 1. 1904 
0. 8606 0. 8624 0. 8678 0. 8765 0. 8884 0. 9030 0.9198 0. 9383 0. 9578 
0. 0000 0. 0279 0. 0549 0. 0799 0. 1020 0. 1204 0. 1345 0. 1436 0. 1473 
2.7979 2. 7885 2. 7608 2.7163 2. 6573 2. §867 2. 5079 2. 4246 2.3404 
4.7845 | 4.7781 | 4.7595 | 4.7299 | 4.6909 | 4.6452 4.5955 4.5448 4. 4960 

0. 20 1. 0872 1. 0892 1.0954 1, 1053 1, 1188 1. 1355 1.1546 1.1757 1.1 

° reals Rete oO. rie 0. 8685 0. 8806 0. 8955 ° ee ©. 9313 0. FA 
0. 0090 0, 0292 0. 0574 0, 0836 0. 1067 0, 1261 0. 1409 0. 1505 0. 1546 
2. 7938 2. 7845 2.7569 2. 7126 2. 6539 2. §835 2.5050 2.4219 2. 3379 
4-7795 | 4.7734 | 4.7556 | 4.7271 | 4.6897 | 4.6455 | 4.5974 4.5479 4.4999 
0. 25 1.0945 1. 0966 1. 1027 1.1127 1. 1262 1. 1428 1.1619 1.1829 1. 2050 
0. 8440 0. 8459 0. 8515 0. 8696 0. 8730 0. 8880 0. 9054 © 9244 0.9442 
©. 0000 0. 0303 0. 0596 0. 0868 0. 1109 0. 1310 0. 1464 0. 1565 ©. 1608 
2. 7887 2.7794 2.7520 2. 7080 2. 6495 2.5795 2. 5013 2. 4184 2. 3346 

4.7732 | 4.7674 | 4.7502 | 4.7228 | 4.6867 | 4.6439 4.5971 4. 5487 4. 5013 
0. 30 1. 1018 1. 1038 1. 1099 1.1199 1. 1334 1. 1500 1. 1690 1. 1899 1,2119 
0. 8361 0. 8380 0. 8437 0 8529 0. 8655 0. 8808 0. 8983 0. 9175 0. 9376 
0. 0000 0. 0313 0. 0616 0. 0896 0. 1145 0. 1354 0. 1513 0. 1617 0. 1662 

2 7826 2.7733 2. 7462 2. 7024 2. 6442 2.5746 2. 4967 2..4142 2. 3305 
4.7657 | 4.7601 | 4.7436 | 4 7171 | 4.6822 | 4.6407 4.5950 4. 5475 4. 5007 
0. 35 1. 1090 1.1110 1.1171 1.1271 1.1405 1.1570 1.1760 1. 1968 1.2186 
o. 8283 0. 8302 0. 8360 0. 8454 0. 8583 0. 8736 0. 8914 0. 9107 0. 9310 
0. 0000 0. 0322 0. 0634 0. 0922 0. 1179 0. 1393 0. 1557 0. 1664 0.1710 
2.7756 2. 7664 2. 7394 2. 6959 2. 6381 2. 5688 2.4914 2. 4092 2. 3258 
4.7572 | 4.7517 | 4.7358 | 4.7102 | 4.6763 | 4.6360 | 4.5914 4.5448 4. 4986 

0. 40 1.1161 1.1181 1. 1242 1.1341 1.1475 1. 1639 1, 1828 1. 2034 1.2251 
0. 8207 0. 8227 0. 8285 0. 8380 0. 8509 0. 8666 0. 8845 0.9041 0. 9245 

©. 0000 0. 0331 0. 0650 0. 0946 0. 1209 0. 1428 ©. 1596 0. 1706 0. 1753 
2.7677 2.7586 2.7318 2. 6886 2. 6312 2. 5624 2. 4853 2.4035 2. 3204 
4.7475 | 4.7423 | 4.7269 | 4.7021 | 4.6693 | 4.6301 4. 5865 4. 5407 4.4949 

0.4 1.1231 1.1252 1.1312 1.1411 1.1544 1. 1707 1, 18 1.2100 1,231 
; ) 8133 o 812 o. 8212 0. 8308 0. 8438 0. 8597 ° 8773 0. 8976 ne 

0. 0000 0. 0338 0. 0665 0. 0968 0. 1236 0. 1461 0. 1633 0. 1745 0. 1792 
2. 7590 2. 7499 2. 7234 2. 6805 2. 6235 2.5551 2. 4785 2. 3971 2.3144 
4.7368 | 4.7318 | 4.7169 | 4.6929 | 4.6611 | 4.6229 | 4.5803 4. 5353 4.4900 
1. 1322 1. 1382 1. 1480 1.1612 1.1774 1.1961 1.2165 1. 2378 
0. 8080 0. 8140 0. 8238 0. 8369 0. 8529 0. 8712 0. 8912 0.9120 
0. 0345 0. 0679 0. 0988 0. 1262 0. 1491 ) 0. 1780 0. 1828 

2.7405 2.7142 2.6717 2.6151 2. 5472 2 2. 3901 2. 3078 

4.7203 4.7059 4. 6827 . 6518 4.6146 4 4 5288 4 4839 
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Mo = 5, Bx = 40°, “2=5° 
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Mo=5; SS a=—5° 


‘Aot"4sy | 112 12°30 | | 12345" | 135°00' | fae) 157°30" | 168°45" | 180°00" | 180°00" | 


| 
1.1197 1. 1298 1. 1392 1, 1474 1, 1542 1.1592 1, 1623 1.2921 1. 1633 
0. 9395 0. 9480 0.9559 0, 9628 0. 9685 0.9727 0. 9753 1. 0842 3. 9761 
0. 1084 0. 1019 0. 0915 9.0775 0, 0607 0, 0417 0. 0212 0. 0000 0. 0000 
2. 2612 2. 1852 2.1173 2.0596 2.0135 1. 9800 1.9597 1.9529 1.952 
4. 1093 4.0101 3.9207 3. 8441 3. 7825 3. 7374 3.7100 4.3331 3. 700 
0. 95 1, 1962 1.2189 1, 2404 1, 2597 1.2760 1, 2883 1.2959 1. 2986 
0. 9900 1, 0092 1.0274 1, 0438 1,0576 1, 0680 1.0745 1.0766 
0. 1247 0.1177 0. 1062 0, 0905 0. 0713 0. 0492 0.0251 0, 0000 
2. 2612 2.1851 2.1172 2.0594 2.0132 1.9797 1.9593 1.9524 
4.4294 4. 3928 4. 3659 4. 3482 4. 3383 4- 3340 4. 3326 4. 3323 
0. 10 1, 2052 1.2276 1, 2487 1, 2675 1, 2831 1.2949 1, 3022 1. 3047 
0. 9840 1. 0033 1.0214 1.0375 1, 0509 1.0610 1. 0673 1.0694 
0.1366 | 0.1294 | 0.1172 | 0, 1002 0, 0792 0. 0547 0, 0280 0. 0000 
2.2604 | 2.1842 | 2.1162 | 2.0583 | 2.0121 | 1.9784 1.9580 1.9511 
4. 4439 4.4065 4-3775 4. 3567 4. 3432 4.3353 | 4.3315 4. 3303 
0. 15 1.2131 1.2352 1, 2560 1, 2744 1, 2897 1. 3012 1. 3083 1. 3108 
0.9775 0. 9969 1.0149 1, 0309 1.0442 1.0542 1, 0604 1, 0625 
0. 1455 0. 1381 0. 1252 0, 1072 0, 0848 0. 0587 0, 0301 0. 0000 
2. 2587 2. 1826 2.1145 2, 0565 2.0102 1.9764 1.9560 1.9491 
4.4516 1 4.4136 | 4.3831 | 4.3602 | 4.3443 | 4.3342 | 4. 3287 4. 3270 
0. 20 1, 2204 1.2423 1, 2628 1, 2810 1, 2960 1. 3073 1, 3142 1. 3166 
0. 9709 0. 9993 1.0084 1,0244 1, 0377 1.0476 1, 0537 1.0558 
0. 1528 0. 1451 0. 1316 0, 1128 0, 0892 0, 0618 0. 0316 0. 0000 
2. 2563 2. 1801 2.1120 2.0540 2.0076 1.9738 1, 9532 1.9463 
4. 4557 4. 4172 4. 3855 4. 3609 4. 3432 4.3314 4. 3248 4. 3226 
0.25 1, 227 1.2491 : 2694 1. 2873 1. 3021 1. 3132 1, 3200 1, 3224 
0. 9643 0. 9838 1,.0029 1.0180 1.0312 1.0412 1. 0473 1.0493 
0. 1590 0.1510 oN 1370 0.1175 0. 0929 0. 0643 0, 0330 0, 0000 
2.2531 2.1770 2. 1089 2, 0508 2. 0043 1.9704 1.9498 1.9429 | 
4.4572 | 4.4183 | 4.3856 | 4.3597 | 4.3404 | 4.3273 4. 3197 4.3172 | 
0. 30 1.2341 1.2556 1.2757 1.2934 1. 3080 1.3190 1. 3257 1, 3280 
0.9578 0. 9774 0.9956 1.0117 1.0250 1.0349 1,0410 1.0431 
0. 1643 0. 1561 0. 1417 0.1214 0. 0961 0. 0665 0, 0341 ae 
2.2492 2.1732 2.1051 2. 0470 2. 0004 1.9665 1.9458 1.9 389 
4.4568 | 4.4174 | 4.3839 | 4.3568 | 4.3362 | 4.3220 4. 3136 4310 
9.35 1.2406 1. 2620 1. 2818 1.2994 1. 3138 1. 3246 1, 3313 1.3335 
0.9514 0.9711 0. 9894 1.0056 1.0189 1.0288 1.0350 1.0370 
0. 1691 0. 1606 0. 1458 0. 1249 0. 0988 0. 0684 0.0350 0. 0000 
2.2447 2. 1688 2.1007 2.0426 1.9959 1.9619 1.9413 1.9343 
4.4547 | 4.4150 | 4.3807 | 4.3526 |/ 4.3309 | 4.3156 4, 3066 4. 3036 
0. 40 1. 2470 1. 2682 1, 2879 1, 3052 1.3195 1. 3302 1. 3367 1. 3390 
0.9451 0. 9649 0. 9833 0.9995 1.0129 1.0229 1,0291 1.0311 
0. 1733 0. 1646 0. 1494 0. 1280 ©. 1012 0.0701 0. 0359 O. 0000 
2. 2395 2. 1637 2.0957 2.0376 1.9909 1.9569 1.9362 1.9292 
4.4512 4.4112 4.3762 4.3472 4. 3245 4. 3083 4. 2987 4.2954 
0. 45 1.2532 1, 2742 1, 2937 1, 3109 1.3251 1. 3356 1.3421 1.3444 
0. 9389 0. 9589 0. 9774 0. 993 1.0071 1.0171 1, 0233 1.0254 
0. 1772 0: 1683 0. 1526 0, 130 ©. 1034 0. 0715 0. 0366 0. 0000 
2. 2337 2.1581 2.0902 2. 0321 1.9854 1.9513 1.9306 1.9236 
4.4464 | 4.4061 | 4.3705 | 4.3407 | 4.3171 | 4.3001 4. 2899 4. 2865 
0. 50 1.2593 | 1.2802 | 1.2995 | 1.3166 | 1.3306 | 1.3410 1. 3475 1. 349 
0. 9328 0. 9529 4 9715 0. 9879 1. 0014 1.0115 1.0177 1,019 
0, 1807 0, 1716 a eet 0. 1332 0. 1053 0. 0729 0. 0373 0, 0000 
2. 2274 2.1519 2.0260 1.9793 1.9452 1.9245 1.9175 
4. 4404 4 3999 vi ra 3 4. 3332 | 4.3088 4.2011 4.2804 4.2768 


Meo = 5, By = 40°, @ = 5° 
0 


= 101°L5! | 112°30" | 123°45° | 135°00" | 146°45" | 157°30° | 168°45° | 180-00" | 180700" 
0. 55 1.2654 1, 2861 1. 3052 1, 3221 1. 3360 1. 3464 1. 3528 1, 3549 
0. 9268 0. 9471 0. 9658 0. 9823 0.995 1. Co60 1.0122 1, 0143 
0, 1839 0, 1746 j 0. 1583 0. 1355 0. 1071 0.0741 0. 0379 0, coco 
2. 2205 2.1452 | 2.0775 2.0195 | 1.9728 1.9387 1.9179 1.9109 
4.4334 | 4.3926 | 4.3560 | 4.3247 4.2996 | 4.2813 4.2701 | 4.2663 
9. 60 1, 2713 1, 2919 1. 3109 1. 3276 | 1.3414 1.3517 1. 3580 1, 3602 
©. 9210 0.9414 0. 9602 0. 9767 0. 9904 1, 0005 1. 0068 1, 0089 
Oo, 1869 9. 1773 0.1607 |; 0, 1376 | 0. 1087 0. 0752 0. 0384 9, 0000 
2.2130 2, 1381 2.0705 | 2.0125 1.9659 1.9317 1.9109 1.9039 
4.4253 4. 3844 4.3474 1 4.3154 4.2896 : 4.2706 4.2591 4.2551 
0. 65 1, 2772 1, 2976 1, 3164 1. 3331 1. 3467 1.3569 1, 3632 1, 3653 
0, 9152 0. 9357 0. 9547 0.9713 0. 9850 0. 9952 1.0015 1, 0037 
0, 1897 0, 1799 0. 1630 0. 1394 Q, 1101 0. 0762 0. 0389 0, 0000 
2.2051 2, 1304 2.0630 2.0051 1.9584 1.9243 1, 9035 1, 8965 
4.4163 4. 3753 4. 3378 4- 3053 4. 2788 4.2593 4. 2473 4.2433 
0. 70 . 2830 1, 3032 1. 3220 1. 3385 1. 3520 1, 3621 1. 3683 1, 3705 
. 9095 0, 9302 0. 9492 0. 9660 0. 9798 0. 9900 0. 9963 0, 9985 
. 1922 0, 1823 0, 1651 0. 1412 0. 1115 0. 0771 0. 0394 0, 0000 
. 1967 2, 1222 2.0550 1.9972 1.9506 1,9164 1.8957 1, 8886 
4064 | 4.3653 | 4.3274 | 4.2944 | 4.2673 | 4.2473 4.2349 4. 2307 
9.75 2888 | 1.3089 | 1.3274 | 1.3438 | 1.3573 | 1.3673 1.3735 1, 3756 
. 9040 0, 9247 0. 9439 0. 9607 0.9746 0. 9849 0.9912 0. 9934 
. 1946 0, 1844 0. 1670 0. 1428 0, 1127 0. 0779 0. 0398 0, 0000 
. 1877 2, 1136 2. 0466 1. 9889 1.9423 1, 9082 1, 8874 1, 8803 
- 3957 4. 3544 4. 3163 4. 2827 4.2551 4. 2345 4, 2218 4. 2175 
0. 80 - 2946 1. 3144 1. 3329 1.3491 1.362 1. 3725 1. 3786 1, 3807 
. 8985 0.9194 0. 9386 0.9556 0. 9695 0.9798 0. 9862 0. 9884 
. 1968 0, 1865 0, 1688 0. 1443 0, 1139 0, 0787 0. 0402 0, 0000 
. 1784 2, 1045 2.0377 1.9801 1, 9336 1, 8995 1. 8787 1.8717 
. 3841 4. 3427 4. 3043 4.2702 4.2421 4.2210 4. 2080 4. 2036 
0. 85 . 3003 1, 3200 1. 3383 1. 3544 1, 3677 1. 3776 1. 3837 1, 3858 
. 8930 0.9141 0.9335 0. 9505 0, 9644 0.9748 0. 9812 0. 9834 
. 1989 0, 1884 0, 1704 0. 1456 0.1149 0, 0794 0. 0406 0, 0000 
. 1685 2.0950 2.0284 1.9710 1.9245 1, 8904 1. 8697 1, 8626 
. 3716 4. 3303 4.2915 4.2570 4, 2284 4. 2069 4. 1936 4. 1890 
0.90 - 3059 1.3255 1. 3437 1.3597 1, 3729 1. 3828 1. 3888 1, 3909 
. 8877 0. 9088 0. 9283 0. 9454 0.9595 0. 9699 0. 9763 0. 9785 
. 2008 0, 1902 0. 1720 0, 1469 0, 1159 0. 0800 0. 0409 0, 0009 
. 1582 2, 0850 2.0187 1.9614 1.9150 1, 8810 1. 8602 1.8531 
. 3584 4.3170 4.2780 4.2431 4.2140 4.1921 4.1785 4. 1738 
0.95 . 3116 1, 3310 1.3491 1, 3650 1, 3781 1. 3879 1. 3939 1. 3960 
. 8824 0. 9037 0. 9233 0. 9404 0.9545 0. 9650 0.9715 9. 9737 
0. 1918 0. 1734 0, 148% 0. 1168 0, 0806 0. 0412 0, 0000 
2.0746 2, 0085 1.9514 1.9051 1, 8711 1.8503 1, 8433 
4, 3030 4. 2638 4.2285 4.1989 4. 1766 4. 1627 4.1579 
1.00 1. 3366 1.3545 1, 370 1. 3833 1, 3931 1. 3991 1, 4011 
0, 8985 0. 9182 oO, ance oO. ange 0. 9602 0. 9667 0. 9688 
0. 1934 0. 1748 0. 1492 0, 1176 0.0812 0.0415 o, 9000 
2. 0638 1.9980 1.9410 1, 8948 1, 8608 1. 8400 1, 8330 
4. 2882 4.2487 4.2131 4. 1831 4. 1604 4. 1462 4.1414 
F, 1. 0814 1. 0780 1,0747 1, 0719 1, 0697 1, 0683 1, 0678 
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Moo = 5, 8x = 40°, @ = 10° 


Ny 

29°30) | 33°45" | 45°00" | 5! 50° 15° 

927 0- 9375 0-951 0. 9689 
cys | cays | cos | o acy 
o- 0876 | O- 1279 O- 1639 O- 1943 
31447 | 3.0456 | 2-9156 | 2.7628 
48625 | 47525 | 4- 6068 abe 
0: 9413 | 0-9584 | 0.9818 1.0110 
0: 7730 0- 7877 0.8077 | 0- 8328 
00960 | 0 1398 0.1787, 02111 
3:1444 | 3-0457 | 2-9163 | 2.7640 
4: 8837. ; 48006 4- 6918 4- 5643 
0: 9504 0. 9684 0. 9929 1. 0233 
o- 7641 0. 7795 0. 8013 0. 8279 
0- 1020 0- 1486 0. 1900 O 2248 
31427 | 3-0446 | 2.9159 | 2- 7643 
4- 8862 | 4-8090 | 4.7079 | 4 5893 
0-9592 | 0-9776 | 1.0026 1. 0337 
oO: 7551 | 0.7716 ©. 7940 0. 8217 
o- 1069 | 0. 1558 | O- 1994 0. 2360 
3-1397 | 3-0423 | 2.9144 | 2- 7636 
4.8860 | 4.8133 4.7180 4. 6060 
0- 9677 | 0- 9864 1.0118 1. 0432 
0- 7463 : 0. 7634 0. 7865 o. 8150 
0-1113 » 0. 1622 0. 2076 0. 2458 
31355 | 3-0388 2.9118 2.7619 
4- 8839 | 4- 8150 4.7245 4. 6180 
0.9761 0.9949 1. 0204 1.0521 
ee ! oes 0. 7789 0. 8082 
0. 1152 | 0. 1679 0. 2149 0. 2546 
3.1301 | 3.0342 2. 9082 2. 7593 
4.8800 | 4.8146 4. 7284 4. 6267 
She 1. 0032 1, 0288 1, 0605 
0. 7291 0. 7471 0.7714 0. 8013 
0. 1187 0.1731 0. 2216 0, 2626 
3.1235 3. 0286 2.9037 2.7559 
4.8747 § 4.8124 | 4.7302 | 4.6329 
0.9924 | 1.0113 1.0369 1, 0686 
0.7205 3} 0.7391 0. 7640 0. 7944 
0. 1220 | 0. 1779 0. 2277 0. 2699 
3.1159 3.0220 2. 8982 2.7517 
4. 8680 4. 8086 4. 7302 4. 6371 
1. 0004 1, 0193 1.0449 1, 0765 
0. 7126 0. 7313 0. 75,66 0. 7875 
0. 1251 0. 1824 ©. 2335 0, 2767 
3. 1073 3.0144 2. 8919 2.7466 
4. 8600 4. 8035 4.7286 | 4.6394 
1. 0083 1, 0271 1.0527 1, 0841 
0. 7046 0. 7236 0. 7493 0. 7807 
0. 1280 0. 1866 0, 2388 0, 2830 
3.0978 3.0059 2.8847 2.7408 
4. 8508 4.7970 4. 7255 4. 6401 
1.0162 1.0349 1. 0603 1.0916 
0, 6967 0.7161 0. 7422 0. 7740 
0. 1307 0. 1995 0. 2439 0. 2889 
3. 0873 2.9966 | 2.8767 | 2.7343 

.8404 | 4.7893 4.7211 4. 6393 
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Meo = 5, Bx = 40°, @ = 10° 


0 


0°00’ | 11°15’ | 22°30" | 33°45’ | 45°00’ | 56°15’ | 67°30’ | 78°45’ | 90°00’ 
0. 55 1. 0088 1.0126 1. 0240 1. 0426 1, 0678 1. 098 1.1349 1.1747 1,2169 
0. 6729 0. 6769 0. Syo 0. 7087 0. 7351 oO. 7e74 °. 843 0. 8443 0.8860 | 
0. 0000 0. 0678 0. 1333 0. 1942 0, 2486 0. 2945 0. 3303 ©. 3546 0. 3664 
3. 1508 3. 1318 3. 0760 2. 9864 2. 8680 2. 7270 2. 708 2. 4068 2. 2427 
4. 8692 | 4. 8590 4. 8290 4. 7804 4.7155 4. 6371 4.5491 4.4555 4. 3609 
o, 69 1.0166 1.0204 1.0317 1, 0502 1, 0752 1.1061 1, 1418 1, 1813 1, 2232 
o. 6651 0. 6692 0. 6815 0, 7014 0, 7282 0. 7609 0. 7981 0. 8386 0. 8806 
0. 0000 0. 0690 0. 1357 0. 1978 0, 2531 0. 2998 0.3361 | 0.3607 0. 3726 
3-1375 | 3.4158 | 3.0633 | 2.9754 | 2.8535 ] 2.7191 2. 5644 2.4017 2, 238 
4.8545 | 4.8449 | 4.8165 | 4.7704 | 4.7086 | 4.6337 4. 5490 4. 4582 4. 3655 
0. 65 1, 0245 1. 0282 1. 0394 1.0577 1, 0825 4.1131 1. 1486 1, 1878 1. 2293 
0. 6574 0. 6616 0. 6740 0. 6942 0, 7214 0. 7544 0. 7921 0. 8329 0. 8753 
0. 0000 0. 0702 0. 1381 0, 2012 0, 2574 0. 3048 0. 34.16 0. 3665 0. 3784 
3. 1234 3. 1050 3.0508 2. 9636 2, 8482 2. 7105 2.5574 2. 3960 2. 2339 
4.8389 | 4.8299 | 4.8030 | 4.7594 | 4.7007 | 4.6291 4. 5476 4.4595 4. 3686 
0. 7° 1. 032 1. 0360 1.0471 1.0651 1. 08 1, 1201 1.1552 1.1941 1, 235 
° 608 oO. eae oO. 6667 oO. 6872 fo) ar! 0. 7481 °. nea 0, 8273 °. Gee 
0. 0000 0.0714 0. 1403 0. 2044 0. 2615 0. 3095 0. 3468 0, 3720 0. 3838 
3. 1085 3. 0904, 3. 0370 2.9511 2. 8373 2. 7013 2.5498 2. 3899 2. 2288 
4.8224 | 4.8139 | 4.7886 | 4.7474 | 4.6917 | 4.6234 4.5451 4. 4596 4. 3795 
0.75 1. 0400 1. 0437 1.0547 1.0726 1, 096 1, 126 1. 1618 1, 2003 1, 2411 
0. 6424 °. 6408 °. ae oO. hoes ° ake O. aaik 2. 7802 0, 8218 ° 8649 
0. 0000 0. 0725 0. 1424 ©, 2075 0. 2653 0. 3140 0. 3518 0. 3771 0, 3889 
3.0928 3.0749 3. 0224 2.9379 2. 8257 2. 6915 2.5417 2. 3833 2. 2233 
4.8050 | 4.7970 | 4.7732 | 4.7344 | 4.6816 | 4.6166 4.5414 4. 4586 4.3712 
0.80 ff 1.0478 1.0514 1. 0623 1. 0800 1. 1040 1. 1337 1. 1682 1. 2063 1. 2468 
© 6351 0.6395 0.6524 0.6734 0.7015 0.7356 0.7744 0.8164 0.8598 
0, 0000 0. 0735 0. 1445 0, 2104 0. 2690 O. 3183 0. 3564 0. 3820 ©. 3937 
3. 0762 3.0587 3.0071 2.9239 2. 8135 2. 6811 2. 5330 2. 3762 2. 217: 
4.7856 | 4.7792 | 4.7569 | 4.7204 | 4.6706 | 4. 6088 4. 5366 4- 4564 4.370 
0. 85 1.0556 1.0591 1. 0698 1, 0873 1.1111 1. 1404 1.1745 1.2123 1. 2524 
0. 6279 0. 6324 0. 6454 0. 6666 0. 6950 0. 7295 0. 7687 0. 8110 0. 8547 
@ 0000 0. 0745 0. 1464 O, 2132 0. 2726 O, 322 0. 3609 0. 3866 0. 3983 1 
3. 0590 3. 0418 2.9910 2. 9093 2. 8005 2. 6700 2. 5238 2. 3686 2.2110 
4.7974 | 4.7605 | 4.7397 | 4.7055 | 4.6586 | 4.5999 4. 5308 4. 4532 4. 3693 
0. 990 1, 0633 1. 0669 1.0774 1. 0946 1.1181 1.1471 1. 1808 1, 2182 1. 2579 
©. 6208 0. 6253 0. 6385 0. 6599 0. 6886 0. 7235 0. 7630 0. 8057 0.8497: 
0. 0000 ©. 0755 0. 1483 0.2159 0. 2760 0, 3264 0. 3652 0. 3909 OQ. 4025 
3.0410 3.0241 2. 9743 2. 8940 2. 7870 2. 6584 2.5141 2. 3605 2. 2043 
4.7474 | 4.7409 | 4.7216 | 4.6897 | 4.6456 | 4.5901 4.5241 4.4490 4. 3668 
0.95 1.0711 1.0746 1. 0850 1. 1020 1.1251 4.1 1. 1871 1, 2240 1.26 
0.6138 0.6183 2.6346 0.6533 6.6823 ° ee eek 0, 8004 ° B48 
©. 0000 0. 0764 0. 1501 0. 2185 0. 2793 0. 3301 0. 3692 0. 3951 0. 4066 
3. 0222 3. 0056 2. 9568 2. 8779 2. 7728 2, 6462 2. 5039 2. 3520 21971 | 
4.7264 | 4.7205 | 4.7026 | 4.6730 | 4.6317 | 4.5793 4. 5163 4.4438 4.3633} 
1.00 1.078 1. 082 1. 0925 1.10 1.1321 1, 160 1. 1932 1. 2298 1: 268' 
°. bok °. Glia to) rene to) 6408 °. 6761 °. mie °. Bees ) aot re) $400 
0. 0000 0. 0773 0.1519 0. 2211 0. 2824 0. 3337 0. 3731 0. 3991 0. 4104 
3. 002 2.9 2. 9386 2. 8612 2. 7580 2. 633 2. 4931 2. 3431 2. 1896 
4.7046 | 4.6991 | 4.6827 | 4.6553 | 4.6169 | 4.567 4. 5076 4. 4376 4. 3589 
F, 1. 1287 1.1285 1. 1280 1, 1270 1, 1256 1. 1234 1. 1204 1.1164 1.1112 


a ect 
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Meo = 5, fy = 40°, @ = 10° 


RN . ee eg . ~ — 


E ——_—_————- _ ;- oe isonet 
101°15' | 112°30 | 123°45' | 135°00' | 146°15' | 157°30' | 168°45’ | 180°00’ | 180°00’ 
0. 00 1.0596 1.0835 1, 1058 1, 1252 1. 1408 1.1521 1, 1589 1. 3892 1.1612 
0, 8891 0. 9092 0. 9278 0.9441 0. 9572 0. 9667 0.9725 1, 1657 0. 9744 
0. 235' 0, 2217 0. 1974 0, 1648 0. 1269 0, 0860 0, 0436 0. 0000 ©. 0000 
2.094 1.9516 1, 8285 1, 7283 1.6515 1. 5976 1. 5658 1.5552 1.5552 
3. 6377 3. 4583 3. 3012 3. 1709 3. 0695 2.9976 2.9549 4.0152 2.9406 
0.05 1, 1709 1.2167 1, 2621 1, 3048 1. 3419 1. 3707 1, 3888 1. 3952 
0. 9693 1, 0082 1.0466 1, 0827 1.1140 1, 1383 1.1535 1.1585 
0. 2539 0. 2397 0. 2161 °. oe 0.1455 0, 1009 0.0519 0. 0000 
2.0355 1.9529 1. 8296 1.7289 1.6517 1 5975 1.5655 1. 5548 
4.0478 3. 9664 3.9211 3.9135 3- 9357 3.9717 4.0026 4.0145 


0. 10 1. 1871 1. 2326 1, 2768 1.3175 1. 3522 1. 3786 1, 3951 1. 4008 
0. 9699 1, 0090 1, 0468 1.0814 1.1109 1. 1334 1.1474 1.1521 
0. 2740 0. 2607 0. 2373 0, 2045 0. 1630 0. 1138 0, 0587 0. 0000 
2.0977 | 1.9539 | 1.8301 | 1.7290 | 1.6513 | 1.5968 1, 5645 1. 5537 
4. 1068 4. 0282 3. 9802 3. 9632 3.9700 3. 9886 4.0058 4.0125 
0.15 1, 1990 1.2442 1, 2875 1, 3269 1, 3601 1, 3852 1, 4007 1.4061 
0. 9672 1, 0064 1. 0438 1.0777 1. 1063 1. 1279 1.1414 1.1459 
0, 2901 0. 2771 0. 2534 0, 2192 0. 1753 0. 1226 0, 0633 0. 0000 
2.098% | 1.9543 | 1.8302 | 1.7286 | 1.6504 | 1.5955 1. 5630 1. 5520 
4.1458 4.0679 4.0169 3. 9926 3- 9892 3. 9969 4. 0059 4- 0094 
0. 20 1, 2090 1.2537 1, 2964 1, 3348 1. 3670 1, 3912 1, 4061 1. 4113 
0, 9532 1.0025 1.0397 1, 0732 1.101 1, 1225 1.1357 1.1401 
0. 3037 0, 2997 0. 2664 0. 2309 o. 1848 0. 1293 0, 0667 0, 0000 
2. 0985 1.9543 1, 8298 1.7277 1. 6490 1. 5936 1, 5609 1. 5498 
4.1750 4.0970 4.0430 4.0128 4.0014 4. 0010 4. 0040 4. 0054 


0. 25 1.2179 1. 2622 1. 3042 1, 3419 1. 3733 1, 3968 1.4112 1.4162 
0.9586 0. 9939 1.0351 1. 0634 1.0961 1.1171 1, 1301 1.1345 
0. 3154 0. 302 0. 2773 0. 2405 0. 1926 0. 1346 0. 06 0, 0000 
2. 0981 4.953 1. 8289 1. 7263 1. 6472 1.5913 1. 5583 1.5472 
4. 1980 4. 1196 4. 0627 4. 0273 4. 0093 4. 0024 4. 0007 4. 0004 
3. 30 1, 2260 1, 2699 1. 3114 1. 3485 1. 3792 1. 4021 1.4162 1.4211 
0. 9537 0. 9932 1. 0303 1, 0634 1.0910 1.1118 1.1248 1.1291 
0. 3259 O. 3125 0. 2867 0. 2487 0. 1990 ° 1391 0.0717 0, 0000 
2. 0972 1.9527 | 1.8275 1. 7245 1.6449 | 1.5836 1. 5553 1.5440 
4-2167 | 4.1377 | 4.0781 | 4.0380 | 4.0143 | 4.0019 3- 9964 3.9946 
0. 35 1. 2335 1.2770 1. 3181 1. 3546 1. 3848 1. 4073 1.4210 1, 4258 
oO. Pt 0. 9883 1.0254 1. 3584 1 2849 1, 1067 1, 1196 1.1239 
0. 3352 0, 3215 0, 2950 0. 2558 0. 2046 0. 1429 ©. 0736 0. 0000 
2. 0958 1.9513 1. 8258 1, 7223 1.6421 1. 5855 1. 5518 1.5405 
4. 2320 4. 1523 4. 0900 4. 0457 4- 0170 3.9999 3. 9910 3. 9881 
0. 40 1. 2406 1. 2838 1, 3243 1, 3604 1. 3901 1, 4122 1.4258 1. 4304 
0. 9434 0. 9832 1.0204 1. 0534 1. 0809 1. 1017 1. 1146 1, 1189 
0. 3436 0, 3295 0. 3023 0, 2620 0. 2094 0. 1461 0. 0752 0, 0000 
2. 0939 1. 9494 1. 8236 1.7195 1. 6390 1. 5819 1. 5480 1. $366 
4-2446 | 4.1642 | 4.0994 | 4.0512 | 4.0178 | 3.9966 3. 9848 3. 9809 


0. 45 1. 2473 1.2901 1. 3303 1. 3659 1. 3953 1.4171 1.4304 1. 4350 
0. 9382 0. 9782 1.0155 1.0485 1.0761 1, 0968 1. 1097 1.1140 
0. 3513 0. 3368 0. 3088 0. 2675 0. 2135 0. 1490 0. 0766 0, 0000 
2.0915 1.9470 1, 8210 1.7166 1. 6355 1. 5780 1. 5438 1, 5323 
4.2550 | 4.1737 | 4.1065 | 4.0547 | 4.0172 | 3.9922 | 3.9778 3.9729 


Pir 0.O - 


Ma = 5, 6K = 40°, a-= 105 
ov) 


S 10115! | 112°30" | 123°45" ‘| 13 135°00’ | 14615’ | 157°30" | 168°45' | 180°00’ | 180°00’ 
0.55 1.2599 1, 3021 1.3415 1.3765 | 1. 4052 1.4264 1. 4394 1.4439 
0. 9278 0. 9682 1.0057 0398 1.0666 1. 0874 1. 1003 1. 1046 
0. 3648 0. 3494 0. 3200 0. 2768 | 0, 2207 0. 1537 0. 0790 0, OC0O 
2. 0854 129411 1.8147 1.7095 1. 6275 1. 5692 1.5344 1,522 
4. 2701 4. 1872 4.1155 4.0570 4.0121 3. 9805 | 3.9616 3.9552 
0. 60 1.2659 1, 3077 1, 3469 1.3815 1. 4099 | 1.4310 1. 4438 1. 4483 
0. 9227 0. 9633 1.0010 1.0343 1.0620 1.0828 | 1.0958 | 1.1001 
0. 3708 ©. 35590 0. 3249 0, 2807 0. 2237 0.1557 | o.0d5c0 ©, 0000 
2, 08138 1.9376 1.8110 1.7055 1. 6230 1. 5642 1.5292 | 1.5174 
4. 2752 4.1915 4.1177 4.0562 4.0080 3. 9734 3- 9525 3- 9454 
0. 65 1.2717 1, 3132 1.3520 1, 3864 1.4146 1.4354 1. 4482 1.4526 
0. 9177 0. 9585 0. 9963 1.0297 1.0574 ] 1.0783 1.0913 1. 0957 
0. 3764 0. 3601 0. 3293 0, 2843 2.2264 0. 1574 0. 0808 0. 0coO 
2.0777 1. 9338 1, 8070 1, 7011 1. 6182 1. 5590 1.5237 1.5118 
4. 2789 4.1945 4.1187 4- 0543 4.0029 3- 9655 3- 9428 3. 9350 
0. 70 1.2773 1. 3185 1.3571 1.3912 1) 1.4191 1. 4399 1.4525 1.4569 
0.9127 © 9537 0.9917 1.0252 1.0530 1.0739 1. 0870 1.0913 
0. 3816 ©. 3648 0. 3334 0. 2876 0. 2288 0. 1590 0. 0816 0. 0c00 
2, 0733 1, 9296 1, 8027 1. 6964 1, 6130 1.5535 1.5179 1, 5059 
4. 2814 4. 1962 4.1185 4.9513 3.9989 | 3. 9569 3.9325 3. 9240 
0.75 1, 2828 1, 3237 1.3620 1.3959 | 1.4237. | 1.4443 1.4568 1.4612 
0. 9078 0. 9490 0. 9871 1.0208 | 1.0487 1.0696 1. 0827 1. 0871 
Pp. 3864 0. 3692 0. 3371 0, 2906 0, 2310 0, 1604 0. 0823 0, 0c0O 
2.0685 1.9250 1.7980 1.6914 1, 6075 1.5477 1.5118 1.4998 
4. 2827 4. 1968 4.1172 4.0474 3.9902 3.9476 3.9215 3.9125 | 
0. 80 1, 2882 1. 3288 1. 3668 1 4005 1 4281 1. 4486 1.4611 1. 4654 
0. 9030 0. 9444 0.9827 1 0164 1 O4F44 10454 1.0785 1, 0829 
0. 3910 0. 3732 | «0. 3405 0. 2933 0. 2330 0. 1617 0. 0829 ©. 0000 
2. 0633 1.9201 1.7931 1. 6861 1.6019 1.5415 1.5054 1. 4933 
4.2828 4. 1963 4.1149 4. 0426 3.9826 3.9377 3.9099 3. 9004 
0. 85 1.2935 1. 3338 1.3716 | 1.4050 1.4325 1.4529 1.4654 1.4697 
0. 8982 . 9399 0. 9783 1.0122 1.0402 1.0612 1.0743 1. 0787 
0. 3952 0. 3770 0. 3437 0. 2958 0. 2348 0, 1629 0. 0835 0. 0000 
2.0578 + 1.9149 1. 7878 1. 6806 1.5959 1.5351 1. 4988 1, 4865 
4. 2820 4. 1948 4.1117 4. 0359 3.9743 3.9271 3- 8978 3. 8877 
0. yo 1.2986 1. 3387 1. 3762 1.4095 1. 4369 1.4572 1. 4696 1, 
0. 8935 0.9354 0.9740 1.0079 1.0360 1.0571 1. 0702 i. 
0. 3992 0. 3806 0. 3467 0. 2981 | 9 2364 0. 1640 0. 0840 oO. 
2.0519 | 1. 9094 1.7823 1 1.6747 1. 5896 1, 5284 1.4918 1, 
4. 2801 4. 1924 4. 1076 | 4.0305 3.9653 3.9158 3. 8851 3. 
0.95 1. 3037 | 1.3435 | 1.3808 1.4139 1.4412 1.4615 1.4739 1. 
0. 8889 0. 9310 0. 9698 1.0038 1.0319 1.0530 1.0661 1. 
©. 4030 0. 3838 0. 3494 0. 3002 0. 2379 0, 1649 0. 0845 °. 
2.0456 1. 9036 1.7764 1. 6686 1. 5830 1.5214 1.4845 1. 
4.2773 4. 1890 4. 1027 4. 0233 3- 9556 3- 9039 3.8717 3- 
1.00 1, 3088 1. 3482 1. 3853 1. 4183 1.4455 1. 4658 1. 4782 1. 
0. 8843 0. 9267 0. 9656 0.9997 1.0279 1.0490 1.0621 1. 
©. 4065 0. 3869 0. 3519 0. 3021 0. 2393 0. 1658 0. 0849 °. 
2.0391 1. 8974 1.7703 1.6621 1.5761 1.5141 1. 4769 1, 
4.2736 4. 1848 4.0970 4.0153 3-9452 3. 8914 3.8578 3. 
F. 1.1048 1.0974 1. 0892 1. 0808 1. 1. 
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Mo = 5, Bu = 45°, a = 2°30’ 
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PNO9 oO FNOCO FNOOD FNOO: 
Ne) 
Oo 
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gpo29 fFYOOoo FNOOOo PYOoOD 
~] 
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= 
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78°45’ 


| 11°15’ 


9. 9149 
9.9149 
0. 0537 
2. 8854 


4.6723 


0.9512 
0. 9342 
0, 0639 
2. 8848 


4. 7870 


Peace PNOOS 
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eo°o 
No} 
(se) 
as 
>) 


Mx = 5, bx = 45°, 
: | oroo” | iieis’ | 22°30 | 33°45’ | 45°00" 
aoe | a4 2 

. 9, 9840 0. 9851 0. 9883, | 9. 9935 1, 0005 
ics ee | °. 3133 | 0. $181 0. 8242 | 0. 8325 
0, 0990 0.0187 } 0.0368 | 0. 0534 0. 0682 
2. 9986 | 2.9943 | 2.9818 | 2.9614 2. 9342 
4. 8025 | 4. 8007 | 4.7953 | 4.7860 | 4.7751 
69 0.9915 | 0.9925 | 9.9957 | 1.9008 1.0078 
ae 0, 8069 | 0, 8082 | oO. ee | 0. 8182 0. 8265 
90,0909 ; 0,9190 | 0.0374 | 0.0543 0. 0693 
2.9871 | 2.9829 | 2.9704 | 2.9502 | 2.9232 
4.7894 | 4.7875 ; 4.7824 | 4.7739 | 4. 7626 
i: 0. 9988 °. 9999 1.0930 : 1,008! | 1.0150 
m8 oboid °. 8o23 0, 8061 0.8123 | 0, 8207 
0, 0000 0, 0193 0, 0380 0, 0552 | 0, 0704 
2.9759 | 2.9708 | 2.9585 | 2.9384 | 2.9116 
4.7755 | 4.7738 | 4.7687 | 4.7605 4.7494 
; 1, 0061 1, 0071 | 1.9102 1. 0153 1.0221 
ae 0. 7952 a 7565 1 0, 8903 © Boee 0. 8151 
0.0900 ; 0 0196 0. 0385 0.0560 | 0.0714 
2.9623 | 2, 9582 | 2.9159 | 2.9261 2. 8995 
4. 7609 j 47593 | 4.7543 Le 467355 
0-75 1.0133 | 1.0143 | 10174 1, 0224 1.0291 
phere. | eesies Ae oioas e-so10 nae 
BGA A Basco eee later Hla. aes 

. { . . ~ ~. . 
4.7457 | 4 7441 4.7393 4.7315 4.7209 
. 020: 1.021 1,02 1. 0294 1.0361 
ei . 7340 | ) 754 ° 7 nes Baal 
0. 0000 | 0. 0201 0. 0395 0. 0574 0. 0731 
sgase | 4283 | ages | ange | 47083 

4.729 : : 
o- 85 1.0275 1.0285 1.0315 1.0364 1. 0430 
0.7786 | 0.7799 | 9.7839 | 9.7902 | 9.7988 
9.0090 | 0. 0203 0. 0399 tie ee. 
2.9210 2. 916 2. 9050 2. 8857 . 8598 
47134 | 47118 4 7073 | 4. 6999 | 4. 6898 
0-90 1. 0345 1.0355 | 1.0385 1. 0434 | 1. 0499 
0. 7733 0. 7747 0. 7786 0. 7850 9. 7936 
0. 0000 0.0205 | 0. 0403 0. 0586 0. 0747 
2.9961 2. 9022 2. 8904 2. 8712 2. 8456 
4. 6963 4. 6948 4. 6903 4. 6831 4. 6734 
0-95 1.0415 1 0425 1.0455 1. 0503 1. 0567 
0. 7681 0. 7695 ©. 7734 0. 7799 0. 7885 
© 0009 0. 0297 0. 0407 0. 9592 © 0754 
2. 8308 2. 8869 2. 8752 2 8563 2. 830) 
4. 6786 4.6771 4. 6728 4. 6658 4. 6563 
1-00 1. 0485 1. 0495 1.052 1. 0571 1, 0636 
0. 7630 | 0.7644 | 0.7684 | 0.7749 | 9.7836 
0. 0009 0. 0209 0. 0411 0. 0597 0, 0761 
2. 8750 2. 8711 2. 8596 2. 8409 2.8157 
4.6603 | 4.6589 | 4.6547 | 4.6479 | 4.6387 
E, 1.3775 1. 3772 1, 3763 1. 3748 1. 3728 
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PNOOHKF ANOOKH PNOOH BPNOOHK HPNOOKH HVHOOKM FHNOOM FNGDOR fSNOOM 
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pNooy 


0543 
8685 
1007 
7618 
6879 


£NOOr 


0611 
8631 
1021 
1507 
6750 


0678 
8579 
1033 
7391 
6614 


PRoor 
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O744 
8527 
1045 
7279 
6471 


0810 
8476 
1056 
7144 
6322 


0875 
8427 
1067 
7014 
6167 


PO OR: SR NO, OC 


fNOOPr 


0940 
8378 
1076 
687) 
6007 


-FeoOor 


0. 05 


0. 20 


2, 30 


9 35 


0. 40 


0. 45 


0. 50 


0. 9249 
0. 9249 
0. 0535 
2. 8006 


4. 5738 


0. 9753 
0. 9586 
0, 0639 
2. 8001 


4. 7508 


0. 9841 
0. 9513 
0. 0706 
2. 7983 
4.7527 


0. 9924 
0. 9440 
0. 0755 
2.7955 
4.7517 


1, 0005 
0. 9369 
0. 0795 
2. 7916 
4. 7489 


1. 0083 
0. 9300 
0. 0828 
2. 277888 

“ 7445 


1.0159 
0. 9234 
0. 0857 
2. 7810 
4. 7388 


1. 0233 
0. 9169 
0. 0882 
2.7745 
4- 7319 


1. 0306 
0. 9106 
0. 0905 
2. 7673 
4. 7240 


1. 0377 
0. 9045 
0. 0925 
2. 7593 
4.7151 


1.0448 
0. 8986 
0. 0944 
2.7507 
4. 7054 


0. 9297 
0. 9297 
©. 050 
2. 760 
4. 5272 


0. 9872 
0. 9706 
0. 0602 
2. 7602 
4. 7361 


0 3035 
oO. 

0, 0666 
2. 7585 
4. 7376 


1. 0040 
0. 9561 
0. 0713 
2, 7597 
4. 7364 


1.0119 
0. 9491 
0, 0751 
2.7518 
4. 7334 


1.0196 
0. 9422 
0. 0783 
2.7471 
4. 7289 


1.0271 
0. 9356 
0. 0810 
2.7415 
4- 7231 


1. 0345 
0. 9292 
0. 0834 
2. 7350 
4. 7162 


1.0415 
0. 9230 
o. o8e6 
2.7279 
4. 7082 


1. 0487 
0. 9170 
0. 0875 
2.7201 
4. 6993 


1.0556 
0. 9111 
0. 0893 
2.7116 


4- 6895, 


Meo = 5, fx = 45°, & = 2°30’ 


0. 9342 


0. 9381 
0. 9381 
0, 0384 
2. 6933 
4. 4480 


1.0081 


0 


2. 6680 
4. 4180 


1.0163 
1, 0001 
0. 0363 
2. 6674 
4. 7083 


1.0244 
0. 9926 
0, 0403 
2. 6657 
4.7075 


; 1,0322 
0.0434 
2. 6628 
4. 7048 


1, 0397 
0. 9784 
0.0456 
2. 6590 
4. 7007 


0. 9412 
0. 9412 
0. 0301 


1.0471 
0.9716 
0. 0476 
2. 6543 
4. 6953 


1. 0543 
0. 9652 
0. 0492 
2. 6489 
4. 6888 


1.0613 
0. 9589 
0. 0507 
2. 6426 
4. 6812 


1. 0682 
0. 9528 
0. 0520 
2. 6357 
4. 6727 


1. 0750 
O. 9459 
0. 0531 
2. Bai 
4. 6634 


1.0817 
0. 9412 
0. 0542 
2.6199 
4. 6533 
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0. 9436 
0. 9436 
0. 0207 
2. 6493 
4. 3959 


1.0224 
1, 0063 
0. 0250 
2. 6487 
4. 7040 


1. 0303 
0. 9987 
0. 0278 
2. 6470 
4. 7024 


1. 0380 
0. 9914 
0. 0299 
2. 6441 
4. 6992 


1,0455 
0. 9845 
0, 0315 
2, 6403 
4. 6947 


0528 
9777 
0328 
6356 
6890 


2599 
9713 
0340 
6301 
6823 


1. 0669 
0. 9650 
0. 0350 
2 
4 


PP OO 


di aoa 


- 6239 
- 6745 


1. 0737 
0. 9599 
0. 9359 
2. 6170 
4. 6659 


101° Bea eae 12°30" | 12345 | _135°00" | 146915" | (157°30" | 168%45" | 


0.9451 
6.9451 
0, 0105 
2. 6379 
4. 3824 


1, 0262 
1,0101 
0, 0128 
2. 6373 
4. 7016 


1, 0340 
1, 0025 
0, 0142 
2, 6355 
4. 6995 


1, 0416 
0. 9952 


| 


~ 180°00’ | 180° 


1, 0194 
1, 0194 
0, 0000 


2, 6341 
4. 7016 


1, 0275 
1,0114 
0, 0000 
2, $334 
4. 700 


1, 0353 
1, 0037 
0, 0000 
2, 6316 
4. 6985 


1, 0429 
0. 9965 
0, 0000" 
2, 6288 


4. 6949 


1, 0503 
0, 9895 
0, 0000 
2, 6250 
4. 6900 


1.0575 
0. 9828 
0. 0000 
2. 6203 
4. 6840 


1. 0646 
0. 9763 
0. 0000 
2. 6148 
4. 6770 


1.0715 
0. 9701 
©. 0000 
2. 6086 


4. 6691 


1. 0783 
0. 9640 
0. 0000 
2. 6017 
4. 6603 


1. 0850 
0. 9582 
0. 0000 
2. 220% 
4. 6506 


1.0916 
0. 9525 
©, 0000 
2. 5860 
4.6402 _ 


180°00" 


0.9456 
0. 9456 
0. 0000 
2. 6341 
4. 3778 


Mes = 5, fe = 45", & = 2°30’ 
ree ee 


0 


E ae | Garant 
101°15' | 12°30" | 193°45° | 135°00" | 146°15' | 157°30" 0” | 18°45" | 180°00" | 180°00" 168°45" 180°00’ | '180°00’ 
0.55 1. Foy 1. 0624 1,0811 1, 0883 1, 0936 1, 0969 1. 0980 
0, 8928 0. 9054 0. 9273 0. 9357 0.9419 0. 9457 0. 9470 
0. 0961 0. 0908 0. 0700 0. 0551 0, 0380 0, 0194 2, 0000 
2. 7415 2. 7025 2. 6362 2.6111 2.5925 2, 5812 2. 5773 
4.6948 | 4.6789 “4. 6523 4. 6424 4. 6350 4. 6306 4. 6291 
0, 60 1.0585 1.0692 1, 0877 1, 0948 1, 1001 1. 1033 1. 1044 
o. 8872 0, 8999 0. 9218 0. 9393 0. 9365 0. 9404 0. 9417 
0. 0977 0. 0923 0.0711 0, 0560 0, 0386 0, 0197 0. 0000 
2. 7317 2. 6929 2. 6268 2. 6018 2, 5833 2. §720 2. §681 
4. 6834 4. 6676 | 4. 6408 4. 6307 4. 6233 4, 6188 4. 6172 
0. 65 1.0653 1.0758 | 1, 0941 1, 1012 1, 1064 1, 1097 1. 1108 
o. 8817 0, 8945! 0. 9165 0. 9250 0. 9313 0, 9352 0. 9365 
0. 0991 0. 0937 0.0721 0, 0568 0. 0392 0, 0200 9. 0000 
2. 7213 2. 6827 2, 6169 | 2 5920 2. 5735 2, 5622 2. 5584 
4. 6713 4. 6555 4. 6286 1, 6184 4. 6109 4. 6063 4. 27 
-0. 70 1.0719 1. 0824 1. 1005 1, 1075 1,1127 1, 1159 1.1170 
o. 8764 0, 8892 | 0. 9114 0. 9199 0. 9262 0, 9301 0. 9314 
©. 1004 0. 0949 0, 0730 0. 0575 0. 0397 0, 0203 0, 0000 
2. 7104 2. 6720 2. 6065 2. 5816 2. 5633 2. 5520 2. 5482 
4.6585 | 4.6427 | 4.6157 | 4.6055 | 4.5979 4. 5932 4. 5916 
2.75 1.0785 1. 0889 1, 1069 1, 1138 1, 1190 1, 1221 1, 1232 
o, 8712 o. 8841 0. 9063 0.9149 0, 9212 0. 9251 0. 9264 
0. 1017 0.0961 0. 0739 0, 0582 0, 0402 0, 0205 0. 0000 
2.6991 | 2. 6609 2.9956 | 2.5709 | 2.5526 2. 5413 2. 5375 
4.6450 | 4. 6293 4.6022 | 4.5919 | 4.5842 4. 5795 4.5779 
0. 80 1.0850 1.0953 1, 1132 1, 1200 1.1251 1, 1283 1, 1293 
o. 8561 ©. 8790 0.9914 0. 9099 0. 9163 0, 9203 0.9216 
0. 1028 0. 0971 0. 0747 0. 0588 0. 0406 0, 0207 0, CCCO 
2. 6872 2. 6492 2. 5843 2. 5596 2. 5414 2. 5302 2. 5264 
4.6309 | 4.6152 4.5881 | 4.5777 | 4.5700 4. 5652 4. 5636 
0. 85 1.0915 1.1017 1. 1194 1. 1262 1. 1313 1.1344 1. 1354 
o, 8611 0. 8741 0. 8965 0. 9051 0.9116 0.9155 0. 9168 
0. 1939 0. 0981 0.0755 0. 0594 0. 0410 0, 02 0. 0009 
2.6749 2. 6372 2.5725 2. 5480 2. 5298 2. 5187 2.5 ae 
4.6161 | 4. 6005 4.5734 | 4.562 4.5551 4. 5503 4.5 
0. 90 1.0979 1. 1089 | 1.1256 beats 1323 1. 1373 1, 140. 1. 1415 
0, 8562 0. 8693 o. 8918 ©. 9004 0. 9069 0, 910 0, 9122 
0.1049 | 0.0991 | 0.0762 | 0.0600 | 0.0414 | 0.0211 0, 0000 
2, 6621 2. 6246 2. 5603 2. 5359 2. 5178 2. 5067 2, 5030 
4. 6008 4. 5853 4. 5581 4. 5476 4. 5398 4. 5349 4. 5333 
9.95 1, 1043 1.1143 1, 1317 1, 1384 1. 1434 1. 1465 1. 1475 
0. 8514 0. 8645 o. 8871 0, 8958 0, 9023 0. 9062 0. 9076 
© 1058 | .0.0)99 0. 0768 0. 0605 0. 0417 0, 0213 0, CooO 
2. ae 2. 6117 2. 477 2. §234 2 505 2. 4944 2. 4906 
4. 584 4. 5694 4.5423 | 4.5317 | 4.523 4. 5190 4. 5173 
1, 00 1, 1107 1.1206 1. 1379 1. 1445 1.1494 1.1525 1.1535 
0, 8467 0. 8598 0. 8826 0. 8913 0. 8978 0, 9017 0. 9031 
0. 1067 0. 1008 0. 0774 0. 0609 0. 0420 0, 0215 0, 0000 
2, 6353 2. 5983 2. 5347 2. 5105 2. 4926 2, 4816 2.477 
4. 5683 | 4.5530 4.5259 | 4.5153 | 4.5074 4. 5024 4. 500 
Fy 1.3571 | 1. 3535 1.3472 | 1.3447 | 1.3428 1, 3416 1. 3412 
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Moo = 7, Be = 10°, @ = 2°30" 


0 ; 
a ia ices 6 ' 
. : oye 7°30" | 78°45’ | 90°00 
3 | | 29°30’ | 33°45’ | 45°00 | 56°15 | 6 3 
U5 oo | 2 2261 2, 2286 2. 2313 2 
; 9 < . 3934 ° 
198 | 2.2201 | 2.2209 | 2.2222 By hg 92 ©. 3930 0. 39 
om | aa | 23 cyte | siaise | ait | See | Same | oaks | 
0 | 0 0157 . : oa ; 
0.3581 | 0 3561 | Sete | a etao> ecco Le geen. || geen (> ogese: i ca 
2,7272 | 2.7165 . : nee ‘ 
2.2264 | 2,2292 | 2.2324 b75 ° 
| 222n | 2.2214 | 2.2224 | 2.2241 é 0, 3858 ©. 3864 0.3 
0.05 5 0.3851 | 0, 3842 0, 3844 oO, 3847 5 3852 ° ae 0, 0810 ro) ot7e 2 
0.0000 | 0.0162 | 0.0320 | 0, oe es 32% | 013147 0, 2991 0. 2829 : 
-3579 | 0.3560 | 0.3502 | 0. 34 8 2.5126 | 2.4336 2. 3595 
2: 337 2.7162 | 2.6882 | 2.6433 | 2.5837 ; 
; 2.2254 | 2.2277 | 2,2306 2, 2339 2 22 7 
0,10 2, 2224 2, 2227 2, 2237 - 8 0. 3783 °. 3790 ©. 3797 ° 338 5 
0.3779 | 0 Ate : Sie 5 es 0.0611 | 0,0727 : oe 3824 0 
0. o1 0.314 
0. 3575 lo 3556 : 3423 : ae 5 th 2 ae 2, 4370 2. 3549 - 
2 2.7142 F 
sabe Pea267 ||) 202290 2.2319. || eats? z Ze ° 
seam Neeser eae ere alr 3705 | 0.3709 | 0 Berl ciogy i iWwereiee-. P cacaees ° 
0, 360 7 5 oh lesa aaa Da 8 0. 2826 ° 
0,0009 | 0,0167 | 0, 0328 2 | 03282 | 0.3142 0, 2987 6 2 
j 2risy | 27iee | 2:88e | 2.8foy | 25834 | 256 | 29377 | 23563 ; 
| ~TLY9 | Z selene 2. 2303 2, 2332 2 2365 z 2491 : 
saa scree a ralirer: Gere ie dsr | oo738 | 0.0832 | odaoy | 8 
eens 0.0331 | 00483 | 9.0621 : 2982 0. 2822 9. 
1 0.0090 0, 0168 33 . ©. 3276 0, 3136 9, 29 : 2 
eee | 2peea | 283 | 2G | 258 | GEE | aor | 23559 
, 2413 2 
2 2316 2.2344 2. 2377 2 . 
035 | ae ee | eae Be | ok | Seep | 
358 © 0. 0 
y Sone | ai | Sn | Sa8 | Sate | Sue | Sane | 3 aie 
0.3549 | 0.3530 | 0.3474 oan Bee 67 | 25095 | 2.4342 2.35 
2. 7092 2. 7004 2. 6744 2. 6325 57 — , 
2.2328 | 2.2356 2. 2389 Paes S 
2.30 2.2274 | 2.2277 | 2.2288 . aa : sees 0.3534 | 0.3547 Ei : 
©. 3503 id ee . ae 0. 0488 0. 0626 ° o744 : oat eoeeas ice 
. OOOO fe} 
0.3536 | © a535 | 20679 | 28808 | 28734 | a fos | 24303 | a3s07 | 2 
2. 7021 2. 693 ‘ 2. 2437 2 
2. 2340 2. 2368 2.2401 2 ° 
iY AO a eet at 3452 | 0.3462 | 0.3474 | 0 See eet 0 
6: 3439 a : ane ° aes 0. 0628 ) es : pe 0.2799 ° 
©. 0000 2 0. 310 Hs 2 
Pees athe toa eee lt oer aoe || gece leat | soeaae 
2.6940 | 2.6854 | 2.6602 | 2.6194 55 ; : 
2 2. 2329 2. 2352 2. 2380 2. 2413 ; a6 s 
0. 40 Bre rye ie i sae 0.3391 | 0.3402 | 0.3415 | 0 3430 eae : 
Soom, lee eee seen becca i: oer Wceany 02788 «| 
Breer: |e asese eae a yt We setet te Boe Shea gtee WL eats 2 
0. 3505 0. 3486 0. 343 4 2344 2. 5574 2.4925 2.4191 3 
2. 3838 2.6764 | 2.6515 a ses 7 
2, 2325 2, 2342 2.2364 2. 2392 2 ae ©. 339° oO. 
| o33is | o33i7 | 0.3322 | 03391 | 03343 Soke I oe ce 900 | 0 
0. 3315 8 0, 0493 ° 0631 0. 277 °. 
mpi eee pee fe) oe 0, 3214 0. 3079 ees 2. 334° 2 
4 ee : ate : Oe 2 ae 2.5489 | 2.4846 2. 4120 33 
2. 2436 2. 2471 2 
2354 2. 2376 2. 2404 i 0. 3336 0. 3355 
iota eet WN ces a "3284 | 0.3299 | 0.3317 
0. 50 O. pees 0. 3256 0. 3262 i one e eee 0. 0749 0. 0839 ro) 0899 oO. 
o. ee 0. 0172 ° 0339 oO 
0. 3465 : : 
2. 6634 2. 


Mo = ts Bx = 10°, ‘e> 2°30° 


| 6 
: | ooo’ | 11°15’ | 22°30" | 33°45" | 45°00" | 56715’ | 67°30" | 78°45" | 90°00" 
0.55 2.2336 | 3.2339 | 2.2349 | 2.2366 | 2.2389 | 2, 2416 2, 2448 2, 2483 2, 2520 
0. 3193 0. 3196 O, 3202 O, 3212 0. 3226 ©, 3243 ©, 3262 ©, 3282 0. 3302 
0, 0000 0. 0173 0. 0340 ©. 0495 0, 0633 0.0749 0. 0839 0, 0898 0, 0925 
. % 3443 0. 3425 0. 3373 ©, 33 38 °. 2255 °. 3045 0, 2899 9. 2746 0. 2594 
2.6512 | 2.6431 | 2.6193 | 2.5807 | 2.52 2.4660 | 2.3947 2. 3179 2, 2387 
0. 60 2.2348 2. 2352 2, 2362 2, 2378 2, 2401 2, 2428 2. 2460 2.2494 2, 2531 
0, 3133 0. 3136 0. 3143 0. 3154 0, 3169 0, 3187 0. 3207 ©, 3228 0, 3250 
0, 0000 0. 0173 ©, 0340 0. 0496 0, 0634 0, 0750 o. oeae 0, 0897 0, 0923 
©. 3419 0. 3402 o. 3350 0, 3266 O, 3156 0, 3026 0, 2881 0, 2730 O, 2578 
2, 2380 2. 6301 2, 6066 2. 5685 2. 5173 2. 4552 2, 3846 2, 3084 2, 2296 
0. 65 2.2361 2.236 2.2374 2.2391 2.2413 2, 2440 2.2471 2, 2506 2, 2542 
0. 3074 0. 307! 0. 3084 0. 3096 0, 3112 OQ. 3131 0. 3152 0. 3175 0. 3198 
0, 0000 0. 0174 0, 0341 0. 0497 0.0635 0.0750 0.0838 0.0896 0.0921 
©. 3394 0.3376 | 0.3325 0.3242 0. 3134 0, 3005 0. 2861 0, 2711 0, 2561 
2.6239 | 2.6161 = 2.5929 | 2.5554 | 2.5049 | 2.4435 2. 3735 2, 2979 2, 2196 
0. 70 2. 2374 2.2377 | 2.2387 2, 2403 2. 2425 2.2452 2, 248 2, 2518 2,255 
0, 3014 0. 3017 0. 3025 0. 3038 0. 3955 0. 3975 0. 309) O, 3122 0. 314 
0, 0000 0. 0174 0, 0342 0. 0497 0. 0635 0, 0750 0, 0838 0. 0895 0, 0919 
0. 3366 0. 3349 0. 3298 0, 3217 0, 3110 0, 2982 0, 2840 0, 2692 0. 2543 
2. 6087 2.6011 2. 5783 2.5412 2.4914 2. 4307 2, 3615 2, 2865 2, 2087 
0.75 2, 2387 2. 2390 2. 2400 2, 2416 2. 2438 2.2465 2.2495 2, 2529 2.2565 
0.2955 0. 2958 0, 2966 0. 2980 0. 2998 0, 3020 0, 3044 0, 3069 0. 3095 
©, 0000 0. 0174 0. 0342 0. 0498 0, 0636 0, 0750 ©. 0837 0, 0894 0, 0916 
©. 3337 0. 3320 0. 3270 ©. 3190 0, 3084 0. 2958 0, 2818 0, 2671 O°, 2323 
2. 5926 2. 5850 2, 5625 2, 5261 2.4769 2.4170 2. 3485 2.2741 2.196 
0. 80 2.2400 2 2 2. 2413 2.2429 2.2450 2.2477 2. 2508 2.2541 2.2577 
0. 2895 ©. 289 ©. 2907 0. 2921 0. 2941 0. 2964 0. 2989 0. 3016 0. 3043 
0. 0000 0.0175 0. 0343 0. 0499 0, 0636 0. 0750 0, 0837 0, 0892 0.0914 
0. 3306 0. 3289 ©. 3240 oO. 3161 0, 3056 0, 2932 0. 2794 0. 2648 0. 2501 
2.5753 2. 5678 2. 5458 2. 5098 2. 4614 2, 4022 2. 3345 2. 2607 2. 1839 
0. 85 2.2413 2.2417 2.2426 2. 2442 2.2463 2. 2490 2, 2520 2.2554 2.2589 
0. 2835 0. 2838 0. 2847 0. 2863 0, 2883 0. 2908 0. 2935 0. 2963 0. 2991 
0. Coco 0. 0175 0. 034 0. 0499 0, 0637 0, 0750 0, 0836 0, 0891 0. 0912 
| 0. 3273 0. 3257 0. 320 0. 3130 0, 3027 0, 2904 0. 2768 0, 2624 0. 2478 
2.5569 | 2.5495 | 2.5278 | 2.4925 | 2.4447 | 2. 3863 2. 3193 2, 2462 2. 1699 
0. 90 2. 2427 2. 2430 2. 2440 2.2455 2, 2477 2. 2503 2. 2533 2. 2566 2. 2602 
0. 2774 0.2777 0. 2787 0. 2804 0, 2825 0. 2851 0, 2879 0. 2909 0. 2938 
©. 0000 0.0175 0.0344 0.0500 0.0637 0.0751 0.0836 0.0890 0.0910 
0. 3238 0. 3222 0. 3174 0. 3097 0. 2996 0. 2875 0. 2740 0. 2597 0. 2454 
2.5372 2. 5300 2. 5087 2.4739 2. 4269 2. 3692 2. 3030 2. 2306 2.1547 
0.95 2.2441 2.2444 2.2454 2. 2469 2.2490 2. 2516 2.2546 2.2579 2. 2614 
0. 2712 0. 2716 0. 2726 0. 2743 0. 2766 0. 2793 0, 2823 0. 2853 0. 288 
0. 0000 0. 0176 0. 0345 0. 0501 0. 0638 0. 0751 0. 0835 0, 0889 0, 090. 
©. 3200 0. 3185 ° 3138 0. 3062 ©. 2962 0, 284 0, 2710 0. 2569 0. 2427 
2. 5162 2. 5092 2. 4882 2.4540 2. 4077 2. 350) 2, 2854 2. 2136 2. 1383 
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Meo = 7, By = 10°, & = 2°30’ 
8 
146°15' | 157°30" | 168°45’ | 10°00’ | 180°00’ 


101°195’ | 112°30’ | 123°45’ | 135°00’ 


0, 00 2. 2373 2. 2402 2. 2430 2. 2455 2. 2476 2. 2492 2, 2502 2, 2602 2.2505 
0.3945 | 0.3950 | 0.3955 | 0.3959 | 0.3963 | 0.3966 0. 3968 0. 3985 0. 3968 
0. 0894 0. 0862 0. 0792 0. 0687 0. 0549 0. 0383 0. 0197 0. 9000 0. 0000 
0.2516 | 0.2380 | 0.2262 | 0.2165 | 0.2091 | 0.2038 | 0.2006 0. 1996 9. 1996 
2. 1198 2. 0371 1. 9646 1.9041 1. 8569 1. 8232 1, 8031 1, 9065 1. 7965 
0. 05 2.2438 | 2.2477 | 2.2513 | 2.2546 | 2.2574 | 2.2595 2. 2608 2. 2613 
©. 3888 0. 3895 0. 3903 0. 3910 0. 3916 0. 3920 0. 3923 0. 3924 
0, 0913 0. 0878 0. 0807 0. 0700 0. 0559 0. 0390 0, 0200 0. 0000 
0. 2519 0. 2382 0. 226 0. 2166 0. 2091 0. 2037 9, 2006 0. 1995 
2.1875 | 2.1145 2.050 1.9981 1.9573 1.9285 1.9115 1.9059 
0.1 2. 2453 2.2491 2.252 2.2559 | 2.2586 | 2.2606 2, 2619 2. 2623 
4 Pe) me 0. 3833 0. 3841 0. 3849 | 0. 3856 0. 3861 0, 3864 0. 3865 
0. 0923 0. 0887 0. 0815 9. 9706 0. 0563 0. 0393 0, 0202 0, C000 
0. 2519 0. 2382 0. 2263 2. 2166 0. 2089 0. 2035 0, 2003 0. 1993 
2. 1926 2.1192 2.0546 2. 0006 1. 9583 1.9281 1,9101 1.9041 
0.1 2. 2466 2.2504 2.2539 | 2.2571 2. 2598 2, 261 2, 2629 2. 2634 
2 0. 3762 0. 3772 0. 3782 | o. aH 0 3908 0. 3804 0, 3808 0. 3809 | 
0.0927 | 0.0891 0. 0817 0. 0707 0. 0564 0. 0393 0, 0202 0, 0000 
0.2517 0. 2380 0. 2261 0. 2163 0. 2086 0. 2032 0. 1999 o. 1989 
2, 1946 2.12 2. 0556 2. 0007 1.9574 1, 9263 1. 9076 1, 9013 
0, 20 2. 2478 2.2516 2.2552 2. 2582 2. 2608 2, 2628 2. 2640 2. 2644 
0. 3702 | 0.3714 | 0.3724 | 0.3734 | 0.3743 | 0.3749 0. 3753 9. 3755 
0. 0929 0. 0892 0. 0817 0. 0706 0. 0563 0. 0392 0, 0201 0. 0900 
0, 2514 0. 2377 0, 2258 0. 2159 0, 2082 0, 2027 0. 1994 0. 1983 
2, 1946 | 2. 1207 2. 0549 1. 9992 1.9551 1. 9233 1, 9041 1. 8977 
| 
O. 2.2490 | 2.2527 2. 2562 2.2593 2. 2619 2. 2638 2. 2650 2. 2654 
75 0, 3644 0. 3657 0. 3669 0. 3679 0. 3688 0. 3695 0. 3700 0. 3701 
0. 0929 0. 0891 0. 0815 0. 0704 0. 0561 0. 0390 0, 0200 0. 0000 
0, 2509 0. 2372 0. 2253 0. 2154 0. 2076 0, 2021 0. 1988 0. 1977 
2.1931 | 2.1189 | 2.0527 | 1.9965 | 1.9517 | 1.9193 1. 8997 1. 8932 
2. 2501 2.2539 2.2573 2. 2604 2. 2630 2, 2649 2. 2660 2. 2664 | 
0. 3588 ©. 3602 0. 3614 0. 3626 0. 3636 0. 3643 0. 3648 0.3650 | 
0. 0928 0. 0889 0. 0813 0.0701 0. 0558 0. 0388 0. 0199 0.0000: 
©. 2502 0. 2366 0. 2246 0. 2147 0. 2069 0. 2013 0. 1980 0.1969 | 
2. 1903 2. 1160 2.0494 1.9927 1. 9473 1.9144 1. 8945 1. 8878 | 
2.2513 2. 2550 2.2584 2.2615 2. 2640 2. 2659 2. 2671 2. 2675 
0. 3533 0. 3548 0. 3561 0. 3574 0. 3584 0. 3592 0. 3597 0. 3599 
0. 0927 0. 0886 0, 0810 © 0698 0. 0554 0. 0385 0. 0197 0. 0000 
0. 2494 0. 2358 0, 2238 0. 2139 0. 2061 0, 2005 0.1971 0. 1960 
2. 1863 2.1119 2.0450 1.9879 1.9420 1. 9087 1, 8885 1, 8817 
2.2524 2.2561 2.2595 2. 2625 2. 2651 2. 2669 2. 2681 2. 2685 
0. 3479 0. 3495 0. 3509 0. 3522 0. 3534 0. 3542 0. 3547 0. 3549 
0. 0925 0. 0883 0. 0806 0. 0694 0.0551 0. 0382 0. 0196 0. 0000 
0. 2484 0. 2348 0, 2229 0. 2130 0. 2051 0. 1995 0. 1961 0. 1950 
2. 1813 2. 1068 2. 0397 1.9821 1.9359 1.9021 1, 8817 1. 8748 
2. 2535 2.2571 2. 2606 2. 2636 2. 2661 2. 2680 2. 2691 2. 2695 
0. 3426 0. 3443 0. 3458 0. 3472 0. 3484 9. 3493 0. 3498 0. 3500 
0. 0922 0, 0880 0, 0802 0, 0690 0. 0547 0. 0380 0. 0195 0, 0000 
0. 2473 0, 2338 0, 2219 0, 2119 0. 2040 0. 1984 0. 1950 0. 1939 
2, 1752 2. 1008 2. 0334 1.9755 1.9289 1, 8948 1. 8741 1, 8671 
2.2546 | 2.2582 | 2.2616 2.2646 | 2.2671 2, 2690 2.2701 2. 2705 
0.3374 | 9.3392 | 9.3408 0.3422 0.3435 | 9.3444 0.3449 0.3451 
0.0920 | 9.0877 | 9.0798 | 0.0686 | 0.0544 0, 0377 0, 9193 0. 0000 
0. 2461 0, 2326 0, 2207 0, 2107 0. 2029 Oo. hd 0. 1938 0. 1926 
2, 1682 2. 0938 2.0262 | 1.9680 1.9211 1, 8867 1, 8657 1. 8587 
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rEEON -~909N =999N =9909N =290N -ODDR BEDOK =2DON =~ODON 


rooOoN 


2700 
3395 
0374 
1959 
8777 


2741 
3347 
0372 
1944 
seiko 


2722 
3298 
0369 
1929 
8574 


2733 
3250 
0366 
1912 
8459 


2744 
3201 
0364 
1894 
8335 


2756 
3151 
0361 
1875 
8201 


2768 
3099 
0359 
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8054 
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2772 
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Mo = 7, B,. = 10°, @ = 65° 


% 
; oroo | iis’ | 22°30" | 33°45’ | 45°00" | 56°15" | « 67°30" |__| 0700" | ties’ | 22°30" | 33e45" | 45°00" | sen15' | 67°30" | 78°45" | 90°00" 78°45’ | 90°00" 
9. 00 2. 1932 2, 2. 1952 2.1976 2. 2009 2.2051 2, 2099 2. 2154 2, 2213 
0. 3867 °. 3808 0. 3871 0. 3875 0. 3881 0. 3888 0. 3897 0. 3906 ©. 3917 
0, 0000 o. eae 0. 0578 0. 0850 0, 1104 0. 1332 0. 1526 0. 1681 0, 1786 
0. 4647 9. 4599 0. 4459 0. 4237 0. 3952 0, 3624 0. 3274 0. 2924 0. 2594 
3.1275 3. 1043 3. 0364 2, 9280 2. 7858 2. 6184 2. 4354 2. 2466 2. 0620 
0. 05 2. 1946 2. 1952 2.1971 2.2001 2. 2043 2. 2094 2.2155 2. 2223 2, 2297 
0. 3791 0. 3793 0. 3797 0. 3803 0, 3812 0. 3823 0. 3836 o. 3850 0, 3866 
0. 0000 ©, 0300 0. 0593 0. 0872 0, 1129 0. 1357 0. 1550 0. 1700 0. 1798 
0.4645 | 0.4598 | 9.445 0.4239 | 0.3956 | 0.3630 ©. 3283 0, 293 0. 2605 
3. 1267 3. 1059 3.044 2. 9469 2, 8182 2. 6657 2. 4985 2. 324 2.1545 
0. 10 2.1959 2. 1966 2. 1985 2. 2016 2, 2059 2.2112 2.2175 2. cer 2, 2319 
0. 3717 9. 3719 9. 3723 0.3 3736 0. 3742 0. 3755 0. 3771 0. 378 0. 3607 
0, 0000 0, 0306 0, 0604 0. 0886 0. 1146 0. 1376 0, 1568 0.1717 0, 1813 
0. 4641 0. 4593 0. 4456 0. 4238 0. 3957 0. 3634 0. 3289 0. 2943 0, 2615 
3. 1244 3. 1043 3. 0452 2.9505 2. 8257 2. 6775 2. 5144 2. 3444 2.1769 
0. 15 2. 1973 2.1979 2.1999 2, 2031 2. 2074 2, 2128 2, 2191 2.2261 | 2.2336 
0. 3644 0. 3646 ©. 3652 0. 3661 ©. 3674 0. 3690 0, 3708 0. 3729 | ©. 3750 
0. 0000 0, 0310 0, 0612 0. 0898 0. 1159 0, 1390 0, 1581 0.1729. | 0, 1821 
0. 4633 0, 4586 0. 4450 0. 4234 0. 3956 0. 3635 0, 3293 0.2949; 9. 2622 
3. 1207 3. 1012 3. 0438 2.9516 2. 8299 2, 6852 2, §253 2. 3581 2, 1926 
0. 20 2. 1986 2..1992 2. 2012 2, 2044 2, 2088 2, 2142 2, 2205 2. 2275 2, 2350 
0. 3573 0. 3575 0. 3582 9. 3593 0. 3608 0, 3626 0. 3647 0. 3671 ©. 3695 
0. 0000 0. 0314 0. 0619 0. 0907 0, 1170 0. 1401 0, 1592 0. 1737 0, 1826 
0. 4623 ©. 4576 0. 4441 0. 4228 0. 3952 0. 3634 0. 3295 0. 2954 0, 2629 
3.1157 | 3.0967 | 3.0408 | 2.9509 | 2.8319 | 2. 6901 2. 5334 2. 3683 2. 2045 
0. 25 2. 1999 2. 2006 2. 2025 2.2058 2. 2102 2.2156 2. 2219 2. 2289 2. 2363 
0. 3503 0. 3505 0. 35:13 O 3526 0. 3543 0. 3564 0. 3588 0. 3615 0. 3642 
0, 0000 0. 0317 0. 0625 0. 0915 0. 1179 0.1411 0. 1600 0. 1742 0. 1828 
0. 4610 0. 4564 0. 4430 0. 4219 0. 3947 0, 3632 0. 3295 0. 2956 0. 2633 
| 3. 1095 3.0909 3. 0363 2. 9485 2. 8321 2. 6931 2. 5386 2. 3761 2, 2137 
1 6. 30 2. 2012 2. 2019 2. 2039 2. 2071 2.2115 2.2169 2. 2232 2.2301 2, 2376 
: ©. 3434 | 0.3437 | 0.3446 | 0.3460 | 0.3479 | 0.3503 0. 3531 0. 3560 0. 3591 
! 0. 0000 0. 0320 0. 0630 0. 0922 0. 1188 0. 1419 0. 1606 0. 1746 0, 1829 
H 0. 4594 0. 4549 0. 4417 0. 4208 0. 3938 O. 3627 O. 3293 0. 2957 0. 2636 
3. 1020 3. 0839 3. 0305 2.9447 2. 8307 2, 6943 2. 5423 2. 3818 2, 2208 
0. 35 2. 2025 2. 2032 2. 2052 2. 2084 2.2128 2, 2182 2.2244 2.231 2, 2387 
©. 3366 0. 3370 0. 3379 0. 3395 O. 3417 0. 3444 0. 3474 0. 350 0. 3542 
0. 0000 0. 0322 0. 0635 0. 0929 0.1195 0. 1426 0, 1612 0. 1749 0, 1829 
0. 4576 0. 4531 0. 4401 0.4195 0. 3928 0, 3620 0. 3290 0. 2956 0. 2637 
3. 0933 3. 0756 3- 0235 2. 9396 2. 8280 2. 6940 2.5444 2. 3859 2, 2262 
0. 40 2. 2038 2.2045 2. 2065 2. 2097 2.2140 2, 2194 2.2256 2. 2325 2, 2398 
©. 3299 0. 3303 0. 3314 0. 3332 0. 3356 0. 3386 0. 3420 0. 3456 ©. 3494 
0. 0000 0, 0325 0. 0640 0. 0935 0, 1202 0. 1432 0. 1617 0.1751 0, 1827 
0. 4556 0. 4512 0. 4383 0. 4179 0. 3916 0. 3611 0. 3284 0. 2954 0, 2637 
3. 0835 3. 0663 3. 0154 2. 9333 2. 8239 2, 6924 2. 5451 2. 3885 2, 2301 
0. 45 2. 2051 2. 2058 2. 2078 2.2110 2.2153 2, 2206 2. 2268 2. 2336 2, 2409 
0. 3233 0. 3237 0. 3250 0. 3269 0. 3296 0, 332' 0. 3366 0. 3406 0. 3447 
0, 0000 0. 0327 0. 0644 fo) 941 0. 1208 ©. 143 0, 1621 0. 1753 0, 1825 
©. 4533 ©. 4490 0. 4363 0. 4162 0. 3902 0. 3601 0. 3277 0. 2950 0, 2635 
3. 0726 3.0558 3. co60 2. 9258 2. 8186 2. 6895 2. 5445 2. 3898 2. 2326 
0. 50 2. 2065 2.2071 2. 2091 2. 2122 2.2165 2. 2218 2.2280 2.2347 2. 2419 
0.3173 0.3186 0.3208 0.3237 0.3273 0.3313 0.3357 0.3401 
0. 0330 0. C648 0. 0947 0. 1214 0. 1443 0. 1624 0.1754 0. 1822 
0. 4466 0. 4341 O- 4143 0. 3886 0- 3589 0. 3269 0. 2945 0. 2632 
- 0442 2. €956 2.9171 2. 8122 2. 6855 2. 5427 2. 3899 2. 2340 


Moo = 7, Bx == 10°, @ = 5° 
o 
22°30! | 33°45’ | 45°00’ 


0°00’ | 11°15’ 56°15’ | 67°30’ 78°45’ | 90°00’ 


2, 2078 2. 2084 2. 2104 2, 2135 2.2178 2. 2230 2.2291 2. 2358 2, 2429 

0. 3103 O. 3108 0. 3123 0. 3147 ©. 3179 0. 3218 0. 3262 0. 3309 0. 3357 

0, 0000 0. 0332 0. 0652 0. 0952 ©. 1220 0. 1448 0. 1627 0. 175: 0, 1820 

©. 4482 0. 4439 o. aye 0. 4121 0. 3868 0. 3575 0. 3259 °. 293 0, 2628 

3. 0475 3. 0315 2.9841 2. 9074 2. 8047 2. 6803 2. 5397 2. 3888 2. 2342 

2. 2091 2. 2097 2.2117 2.2148 2.2190 2.2242 2.2302 2. 2368 2. 2439 

0. 3039 0, 3044 0. 3060 0. 3086 0. 3121 O. 3163 0. 3211 0. 3262 °, 333 

0, 0000 0. 0334 0. 0656 0. 0957 0. 1225 0. 1453 0. 1630 0. 1754 0, 1816 

0. 4453 0. 4411 0. 4290 ° 4098 0. 3849 ©. 3559 0. 3347 °. 293° 0, 2623 

3- 9334 3.0178 2.9715 2. 8966 2.7960 2. 6740 2. 5357 2. 3867 2. 2334 

2, 2104 2.2111 2, 2130 2, 2161 2.2202 2.2254 2. 2313 2. 2379 2. 2449 

0. 2975 0. 2981 0. 2998 0. 3026 0. 3064 0. 3109 0. 3161 0. 3215 0. 3270 

©, 0000 0. 0336 0, 0660 0, 0962 0. 1230 0. 1457 0. 1633 0.1755 0, 1813 

0. 4421 0. 4381 0. 4261 0. 4072 0. 3827 0. 3542 0. 323 0. 2920 0, 2616 

3. 0182 3. 0030 2.9579 2. 8847 2. 7863 2. 6667 2. 530 2. 3835 2, 2316 

2.2118 2, 2124 2. 2143 2. 2173 2,2215 2. 2265 2. 2324 2. 2389 2. 2459 

0, 2911 0. 2917 0. 2936 0, 2966 0. 3007 0. 3056 0. 3111 0. 3169 O, 3227 

©, 0000 0. 0338 0, 0664 0, 0967 0, 1235 0. 1461 0. 1636 0. 1754 0, 1810 

0, 4388 0. 4348 0. 4231 ©. 4045 0. 3804 0. 3523 0. 3219 0. 2909 0, 2608 

3.0019 2. 9871 2. 9431 2, 8717 2. 7756 2. 6583 2. 5244 2. 3793 2, 2288 

2, 2132 2. 2138 2, 2156 2. 2186 2, 2227 2.2277 2. 2335 2. 2400 2, 2469 

0. 2847 0. 2854 0, 2874 0. 2906 0. 2950 O. 3003 0, 3062 0. 3124 0, 3185 

0, 0000 0. 0340 0. 0667 0, 0971 0. 1240 0. 1465 0. 1638 0. 1754 0, 1806 

0. 4352 0. 4313 0. 4198 O. 4016 0. 3779 0. 3502 O. 3203 0. 2897 0. 2599 

2. 9845 2.9701 2. 9273 2. 8577 2. 7637 2. 6488 2. 5173 2. 3742 2, 2250 

2. 2146 2.2152 2.2170 2. 2199 2. 2240 2. 2289 2.2347 2.2410 2. 2478 

0. 2783 0. 2790 0. 2812 0. 2847 0. 2893 0. 2950 0. 3012 0. 3079 0. 3144 

0. 0000 0. 0342 0. 0671 0. 0976 0. 1245 0. 14790 0. 1640 0.1754 0. 1803 

0. 4315 0. 4276 0. 4163 0. 3984 0. 3752 0. 3480 0. 3185 0. 2883 0. 2588 

2. 9660 2. 9520 2. 9103 2. 8425 2. 7508 2. 6383 2. 5091 2. 3680 2. 2203 

2.2160 2. 2166 2.2184 2.2213 2. 2252 2.2301 2. 2358 2. 2420 2. 2488 

0. 2718 0. 2726 0. 2749 0. 2787 0. 2836 0. 2896 0. 2963 0. 3034 0. 3102 

0. 0000 0. 0344 0. 0674 0. 0980 0. 1250 0. 1474 0. 1643 0. 1754 0. 1800 

0. 4274 0. 4237 0. 4126 0. 3951 0. 3723 0. 3456 0. 3166 0. 2868 0. 2576 

2.9462 2.9326 2. 8922 2. 8262 2. 7367 2. 6267 2. 4998 2. 3608 2.2146 

1 0.90 2.2174 2.2180 2.2198 2, 2226 2. 2265 2. 2313 2. 2369 2.2431 2. 2498 
| 0. 2653 0. 2662 0. 2686 0. 2726 0. 2779 0. 2843 0. 2914 0. 2988 0, 3061 
: 0. 0000 0. 0346 0. 0678 0. 0985 0. 1254 o. 1478 0. 1645 0.1754 0. 1797 
i 0. 4232 0. 4195 0. 4087 0. 3915 0. 3692 0. 3430 0. 3144 0. 2851 0. 2563 
| 2.9252 2.9120 2. 8728 2. 8087 2. 7214 2. 6139 2. 4895 2. 3526 2. 2080 
! 0.95 2 ae 2. 2195 2.2212 2. 2240 2. 2278 2. 2326 2.2381 2.2442 2. 2508 
0. 258 0. 259 0. 2623 0. 2665 0. 2722 0. 2790 0. 2865 0. 2943 0, 3019 

0. 0000 0. 034 0. 0681 0. 0989 0. 125) 0. 1482 0. 1648 0. 1754 0. 179 

0. 4187 0.4151 0. 4045 0. 3877 0. 365 0. 3402 0. 3122 0. 2833 0. 254 

2.9029 2. 8901 2. 8521 2. 7898 2. 7049 2. 6000 2. 4780 2. 3433 2. 2003 

1,00 2. 2204 2.2210 2. 2227 2. 2254 2, 2292 2. 2338 2. 2393 2.2453 2, 2518 

0. 2521 0. 2531 0. 2558 0, 2603 0. 2663 0. 2733 0. 2815 0, 2897 0. 2977 

0. 0000 0. 0349 0. 0685 0. 0994 0. 1264 0. 1486 0. 1650 0. 1754 0. 1791 

0. 4139 0. 410 0. 4001 ©. 3837 0. 3623 0. 3371 0. 3097 0. 2813 0. 2532 

2. 8791 2. 866 2. 8299 2. 7696 2. 6871 2. 5847 2. 4653 2. 3329 2.1915 

F, 0. 2285 0. 2287 0. 2294 0, 2306 0, 2323 0. 2345 0. 2372 0, 2404 0. 2440 
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Meo =7, fix = 10°, a = 5° 
o 


: 101°15' | 112°30° | 123°45 | 135°00' | 146°15° | 157°30" | 168°45" | 180°00" | 180°00’ 
0. 00 2. 2275 2. 2338 2. 2398 2. 2453 2. 2500 2. 2536 2. 2557 2. 2745 2. 2565 
0, 3928 0. 3939 0. 3949 0. 3959 0. 3967 °. 3374 0. 3977 0. 4010 0. 3979 
0, 1834 0. 1801 0. 1701 oO. 1504 oO. 1224 0. 0861 0. 0443 ©. 0000 ©, 0000 
0. 2296 0. 2043 0. 1839 0. 1689 0. 1586 oO. 1522 0. 1489 0. 1479 0. 1479 
1, 8898 1. 7386 1, 6133 1.5179 1.4512 1. 4090 1. 3875 1. 5546 1. 3804 
0. 05 2. 2374 2.2452 2.2528 2. 2600 2. 2662 2.2711 2. 2742 2. 2753 
0, 3882 0. 3898 0. 3914 0. 3930 0. 3944 0. 3956 0. 3964 0. 3966 
0. 1840 0. 1809 0. 1702 0. 1506 0. 1226 0, 0869 0. 0451 0, 0000 
0, 2307 0.2054 | 0.1849 0. 1697 0. 1591 0. 1524 0. 1490 0. 1478 
1.9952 1.8558 | 1.7416 1. 6573 1, 6023 1.5733 1. 5584 1.5544 
0. 10 2. 2396 2.2475 2.2550 2. 2620 2. 2679 2.2724 2.2751 2. 2760 
0, 3826 | 0. 3845 0. 3864 0. 3882 o. 3897 0. 3911 0. 3921 0. 3925 
0, 1851 o. 1817 0.17 0.1511 0, 1230 0, 0872 0. 0452 0, 0000 
0, 2318 | 0. 2064 0. 185; 0. 1703 0. 1595 0. 1525 0. 1489 0. 1477 
2,0192 | 1. 8799 1. 7642 1. 6764 1.6161 } 1.5785 1. 5596 1. 5532 
0.15 2. 2413 2.2491 2. 2566 2. 2634 2. 2690 2. 2733 2. 275 2. 2768 
©, 3772 0. 3794 0. 3814 0. 3835 0. 3852 0. 3869 fo) 3081 0. 3885 
0, 1856 0. 1819 0. 1708 0. 1508 0. 1225 0. 0867 0. 0449 0, 0000 
0, 2326 0. 2072 0, 1865 o, 1708 0. 1597 0, 1525 0. 1487 0. 1474 
2, 0359 1. 8962 1. 7787 1, 6878 1, 6233 1. 5813 1.5591 1.5515 
0. 20 2, 2427 2.2505 2. 2578 2. 2645 2. 2701 2. 2742 2. 2767 2.2775 
0, 3720 0. 3744 0. 3767 0. 379° 0. 3809 0. 3828 0. 3841 0. 3846 
0. 1857 0. 1816 0, 1702 0. 1499 0. 1215 0. 0859 0. 0444 0, 0000 
0. 2333 0. 2077 o, 1871 Qo. 1712 0. 1599 0. 1524 0. 1485 oO. 1471 
2, 0484 1. 9083 1. 7892 1. 6955 1. 6275 1, 5822 1.5575 4.5491 
0. 25 2.2440 2.2517 2.2590 2. 2655 2, 2710 2, 2750 2. 2774 2. 2783 
0.3670 | 0.3697 | 0.3722 | 0.3747 | 0.3767 |} 0.3788 0. 3803 0. 3808 
0. 1856 0. 1810 0. 1693 0. 1488 0, 1204 0. 0850 0. 0439 0. 0000 
0. 2339 0. 2084 0. 1875 0.1714 0. 1599 0, 1522 0, 1481 0. 1467 
| 2. 0582 1.9176 1.7970 1, 7008 1. 6299 1, 5818 1.5552 1.5461 
0. 30 2.2452 |; 2.2528 2. 2600 2. 2665 2.2719 2. 2758 2.2782 | 2.2790 
| 0. 3622 0. 3651 0. 3679 ©, 3705 0. 3726 ©. 3749 0. 3765 0.3770 =! 
0, 1853 0. 1803 0, 1683 0. 1476 0. 1191 0, 0840 0, 0433 0.0000! 
0. 2343 0. 2088 0. 1878 0, 1716 0. 1598 0. 1520 0. 1477 0. 1463 
| 2.0659 1.9248 1, 8028 1, 7044 1. 6308 1. 5803 1, 5522 1.5425 
0.35 2. 2463 2. 2538 2. 2610 2, 2674 2, 2727 2. 2766 2. 2790 2.2798 | 
0.3575 | 0.3607 | 0.3637 | 0.3665 | 0.3687 | 0.3711 0. 3728 0.3733 
| 0, 1848 0. 1795 0, 1672 0, 1462 0. 1178 0. 0830 0, 0427 ©. 0000 | 
0. 2345 0. 2091 0, 1880 0, 1716 0. 1596 0. 1516 0. 1472 0. 1457 
2.0719 1.9303 1. 8070 1, 7066 1. 6307 1. 5780 1. 5485 1. 5383 
0. 40 2. 2473 2. 2548 2, 2619 2, 2682 2.2735 2. 2774 2, 2798 2. 2806 
0. 3530 0. 3565 0. 3596 ©. 3626 0. 3649 0. 3673 0. 3691 0. 3697 
0. 1843 0, 1786 0, 1659 0. 1448 0. 1165 0. 0820 0, 0422 0, 0000 
0, 2346 0, 2092 o, 1881 0.1715 ©. 1593 0, 1511 0. 1466 0. 1451 
2. 0763 1. 9344 1, 8099 1.7077 1, 6295 1. 5750 1.5441 1. 5335 
0. 45 2. 2483 2. 2558 2, 2628 2, 2691 2.2744 2. 2783 2, 2806 2, 2814 
0. 3487 ©. 3524 0. 3557 0. 3588 0, 3611 0, 3636 0, 3654 0. 3660 
0. 1837 0. 1776 0. 1647 ©. 1434 0. 1152 0. 0810 0. 0416 O, 0000 
0. 2346 0. 2092 0. 1880 0, 1713 0. 1589 0, 1506 0. 1459 0. 1443 
2. 0794 1, 9372 1, 8117 1, 7077 1, 6274 1.5711 1, 5391 1, 5281 
2: 2. 
oO. oO. 
0. 0. 
°. oO. 
2. 1.5335 


Mo. == 7, Be = 10°, & = 5° 
0 


* | 1oieis’ | 12°30" | 123°45° 135°00" | 146°15" | 157°30" | 168°45" | 180700" | 180°00" 
0.55 2. 2503 2.2576 2. 2645 2, 2708 2. 2760 2. 2799 2. 2822 2. 2830 
0, 3402 0. 3444 0. 3481 0, 3515 ©. 3536 ©. 3561 0. 3580 0. 3586 
0, 1824 0. 1756 0. 1621 ©, 1405 0. 1126 0. 0790 0. 0406 0. 0000 
0, 2342 0, 2089 0. 1876 0, 1707 0. 1579 0, 1492 0. 1443 0. 1427 
2, 0822 1.9395 | 1, 8121 1.7051 1, 6208 1.5613 1.5272 1.5153 
0. 60 2, 2512 2, 2585 2, 2653 2.2716 2, 2769 2. 2808 2. 2831 2. 2839 
0. 3362 ©, 3406 9. 3444 9. 3479 9. 3499 O. 3524 0. 3543 0. 3548 
0, 1817 0, 1746 0. 1609 0, 1391 0.1113 0. 0781 0. 0401 0. 0000 
“0. 2338 ©, 2086 0. 1873 0, 1702 0. 1572 ©, 1483 ©. 1434 0. 1417 
2, 0821 1. 9392 1, 8109 1, 7024 1. 6163 1.5552 1, 5201 1. 5079 
0. 65 2, 2521 2, 2593 2. 2662 2,2724 2, 2778 2, 2817 2. 2840 2. 2848 
0, 3322 0. 3368 ©, 3408 0. 3443 ©, 3462 0. 3486 ©. 3505 0. 3510 
0, 1810 0. 1735 ©, 1596 0, 1378 0, 1101 0, 0772 0. 0396 ©, 0000 
©, 2333 0, 2082 ©, 1868 0, 1696 0. 1564 0, 1474 0. 1423 0. 1406 
2, 0810 1.9379 1, 8088 1, 6990 1, 6109 1, 5483 1. 5123 1.4998 
0, 70 2, 2530 2, 2602 2, 2670 2, 2733 2, 2787 2, 2826 2. 2849 2.2858 
0, 3282 0. 3331 0. 3372 ©, 3407 0. 3425 0, 3448 0. 3466 0. 3471 
0, 1803 0, 1725 0. 1583 0, 1364 0, 1088 0. 0763 0. 0391 ©. 0000 
0, 2327 0, 2076 0, 1862 0, 1689 0.1555 9, 1464 0. 1412 0. 1394 
2, 0789 1.9358 1, 8059 1, 6948 1, 6047 1, 5406 1. 5036 1, 4907 
0.75 2. 2539 2, 2611 2, 2679 2, 2741 2. 2796 2. 2835 2. 2859 2. 2868 
0. 3244 0. 3294 0. 3336 O. 3371 ©. 3387 9. 3409 0. 3425 0. 3430 
0, 1796 0.1715 0.1571 ° 1351 0, 1076 0. 0754 0. 0387 ©. 0000 
0, 2320 0, 2070 0, 1856 0, 1682 0. 1545 0, 1452 0. 1399 0. 1381 
2.0759 1, 9327 1, 8022 1, 6898 1.5977 1, 5320 1. 4940 1, 4807 
0. 80 2. 2549 2.2620 2. 2687 2.2750 2. 2805 2, ote 2. 2870 2. 2878 
2. 3205 ©. 3257 0, 3301 0. 3335 0. 3348 0. 3368 0. 3383 0. 3387 
0, 1789 0. 1705 0. 1559 0. 1338 0. 1065 0. 0746 0. 0382 0. 0000 
0, 2312 0, 2062 0, 1848 0. 1673 0. 1534 0. 1439 0. 1385 0. 1367 
2, 0720 1, 9288 1. 7976 1. 6839 1. 5896 1. 5223 1, 4832 1. 4696 
0. 85 2.2558 2. 2628 2. 2696 2.2759 2.2815 2. 2856 2, 2881 2. 2890 
0, 3166 0. 3220 0. 3265 0. 3298 0. 3308 0. 3325 0. 3339 ©. 3342 
0, 1783 0. 1696 0. 1547 ©. 1325 0. 1053 0. 0738 0. 0378 0. 0000 
0. 2302 0. 2054 0. 1839 0. 1663 oO. 1522 0. 1424 0. 1369 0. 1350 
2, 0672 1.9240 1, 7922 1.6771 1. §805 1.5114 1.4712 1.4570 
0. Jo 2.2567 2. 2637 2.2705 2.2768 2. 2826 2. 2868 2. 2893 2. 2902 
o, 3128 0, 3184 0, 3229 0. 3261 0. 3266 0. 3280 0. 3292 0. 3294 
0, 1776 ©. 1686 0. 1536 oO. 1312 0. 1042 0. 0730 0, 0374 0. 0000 
0, 2291 0. 2044 oO, Bea 0, 1651 0. 1507 0. 1408 0. 1352 0. 1332 
2.0615 1, 9183 1,785 1. 6693 1.5701 1. 4989 1.4574 1. 4427 
0.95 2.2576 2. 2647 2.2714 2.2778 2. 2837 2. 2881 2. 2907 2.2917 
0. 3089 ©. 3146 0. 3192 0, 3222 0. 3222 0. 3231 0. 3240 0. 3240 
0. 1770 0. 1677 0. 1524 0, 1300 0. 1031 0, 0722 0, 0370 0, 0000 
0, 2279 0, 2032 0. 1818 0, 1639 0. 1491 0. 1389 0. 1331 0. 1310 
2.0548 1.9117 1.7785 1, 6604 1. 5582 1. 4845 1.4414 1.4261 
1,00 2, 2586 2, 2656 2, 2724 2, 2789 2, 2850 2. 2895 2. 2923 2. 2933 
0. 3050 0, 3108 0. 3154 oO. 3182 0. 3174 0. 3177 0. 3180 0. 3179 
0, 1764 O, 1668 0. 1513 0, 128 0, 1020 0.0714 0. 0366 0, 0000 
0, 2265 0, 2020 0. 1805 0. 1624 0. 1472 0. 1367 0, 1306 0. 1285 
2. 0470 1. 9039 1, 7700 1. 6503 1. 5443 1. 4675 1, 4222 1. 4059 
F 0, 2482 0, 2525 0. 2572 0. 2614 0. 2660 0, 2691 0. 2712 0, 2719 


3e1 


©. 00 


0. 05 


0.15 


0. 30 


0. 35 


0. 40 


0. §0 


2. 0796 
0. 5572 
0, 0000 
0. 7506 
3. 8496 


2. 0814 
0. 5502 
0, 0000 
©. 7505 
3. 8490 


0833 
5433 
0000 
7499 
8469 


0852 
5364 
0000 
7499 
8437 


0871 
5296 
0900 
7478 
8391 
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0890 
5229 
0000 
7462 
8333 


0909 
5163 
0000 


7443 
8264 


0928 
5°97 
0000 


7421 
8183 
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0947 
5032 
, OOOO 
0. 7396 
3. 8091 


2oOoN w& 


2. 0966 
0. 4967 
0, 0000 
0. 7368 
3. 7987 


2. 0985 
0. 4903 
0. 0000 


2. 0802 
0. 557 
0. 024 
9. 7444 
3. 8266 


2. 0824 
0. 5505 
0. 0266 
0. 7442 
3. 8306 


2. 0843 
0. 5436 
0, 0278 
0. 7437 
3. 8294 


0862 

367 
2387 
7428 
8267 


0881 
5300 
0295 
7416 
8227 
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0909 
5233 
0303 
7401 
8174 


0919 
5167 
0309 
7383 
8109 


0938 
5102 
0315 
0. 7361 
3. 8032 


2.0957 
0. 5037 
0, 0321 
0. 7336 
3- 7943 


2. 0976 
0. 4972 
0, 0326 
0. 7309 
3. 7844 
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2. 0995 
0. 4908 
0.0331 
0. 7278 
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Mo = 7, Bx = 15°, a = 5° 


11°15" | 29°30’ | 33°45" 


| 


0 


45°00 | 5671 5 | 6730" | 78°45’ 


2. 0849 2. 0889 
0.5586 | 0.5597 
0, 0716 0, 0925 
0. 6967 0. 6586 
3.6499 | 3.5063 
ran 2. 0958 
0. 552 0. 554 

gore 0 0986 
0. 6967 0. 6588 
3. 6893 3- 5741 
2.0918 2. 0982 
0.5459 | 0.5478 
0, 0800 0. 1029 
0, 6965 0. 6587 
3.6942 | 3.5835 
2. 0939 2. 1003 
0. 5393 0. 5414 
0, 0827 9, 1063 
0. 6959 0. 6583 
3. 6960 3. 5887 
2. 0958 2. 1023 
©. 5327 0. 5350 
0, 0850 0. 1092 
0, 6950 0. 6576 
3.6958 | 3.5913 
2. 0978 2. 1043 
0. §263 0. 5287 
0. 0870 0. 1117 
0. 6938 0. 6566 
3. 6939 3- 5920 
2. 0997 2. 1062 
0. 5199 0. 5225 
0. 0889 0. 1140 
0. 6923 0. 6554 
3.6905 | 3.5910 
2. 1016 2. 1081 
0. 5136 0. 5164 
0. 0905 0. 1161 
0. 690: 0. 6539 
3. 685 3- 5885 
2. 1034 2. 1100 
0. 5073 0. 5103 
0, 0921 0. 1180 
0. 6884 0. 6522 
3.6798 | 3.5846 
2, 1053 2.1118 
0. 5011 0. 5043 
0, 0935 0. 1198 
0. 6861 0. 6502 
3. 6726 3- 5795 
2. 1072 2. 1136 
0.4950 | 0.4984 
0.0949 0.1214 
0. 683 0. 647: 
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0938 
5610 
1107 
6142 
3357 


1034 
5565 
1176 
6148 
436 


1060 

502 
126 
6146 
4513 


1083 

440 
ee 
6144 
4602 


1104 
5378 
1299 
6139 
4658 
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1124 
5317 
1328 
6132 
4692 


1143 
5257 
1354 
6123 
47°7 
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wooop 


1061 
5643 
1366 
5171 
9498 


1223 
5618 
1438 
5176 
1256 


125 

een 
1497 
5180 
1495 


1277 
5502 
154 

es 
1650 


1299 

445 
HET 
5180 
1760 


1319 
5389 
1614 
5178 
1840 


1338 
5333 
1642 
5173 
1897 


1356 


90°00’ 
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0. 60 


0. 65 


0. 70 


0.75 


0. 80 


0. 85 


0.90 


0.95 


1,00 


2. 1004 
0. 4839 
0. 0000 
0. 7303 
3.7747 


2. 1023 
0.4775 
0. 0000 
0. 7266 
3- 7610 


2. 1042 
0. 4712 
1» OOOO 
7226 
7463 


1062 
4648 
0000 
7183 
7304 
1082 
4584 
0000 
7137 


2D O° ON” SRO O50: Ye 0 


7134 


1102 
4522 
0000 
7088 
6952 


1122 
4456 
0000 
7036 
6758 


OOO 9: OL OTOL O07 O)) 


0 
0°00’ | 11°15" | 22°30" | 33°45" | 45°00" | 56°15" | 67°30’ | 78°45’ 90°00’ 
2, 1090 2.1155 2. 1234 2. 1325 2. 1425 2.1530 
0. 4889 0. 4925 0. 4969 0. §017 0. 5069 0.5121 
0. 0962 0. 1230 0. 145 0. 1631 0. 1749 0. 1805 
0. 6807 0. 6454 0. 6040 0. 5587 0. 5120 0. 4661 
3- 6547 3- 5656 3- 4565 3.3341 3- 1942 3. 0509 
2.1109 2.1173 2.1251 2.1342 2.1441 2.1546 
0. 4828 0. 4866 0. 4912 sr ey 0. 5018 9. 5073 
0. 0974 0. 1245 ©. 1472 0. 164 0. 1765 0. 1820 
0. 6775 0. 6427 0. 6016 0. §568 ©. $104 0. 4648 
3.6441 | 3-5570 | 3.4499 | 3.3265 3.1912 | 3. 0489 
2. 1128 2.1191 2. 1269 2.1359 2.1457 2.1562 
0. 4767 0. 4808 0. 4857 0.4911 0. 4968 0. 5025 
0. 0985 0. 1259 0. 1488 0. 1664 0. 1781 9. 1833 
0.6741 | 0.6397 | 95991 | 0.5546 0. 5087 ©. 4633 
3. 6323 3.5472 3.4422 3. 3208 3. 1871 3.0458 
2.1147 2.1209 2. 1287 2.1376 2.1473 2.1577 
0. 4797 0. 4750 0. 4801 0. 4858 0. 4918 ©. 4978 
0. 0996 0. 1272 0. 1503 0. 1679 0.1795 0. 1846 
0. 6705 0. 6364 0. 5963 0. §523 ©. 5067 0. 4616 
3-6194 | 3.5362 | 3.4334 | 3.3140 3. 1819 3. 0417 
2. 1165 | 2. 1228 2, 1304 2. 1392 2.1490 | 2.1592 
0. 4646 0. 4692 0. 4746 0. 4806 0. 4868 0. 4931 
0. 1007 0. 1285 0. 1516 0. 1693 0. 1808 0. 1858 
0. 6666 0. 6329 0. 5933 9. 5497 0. 5046 0. 4598 
3.6054 3.5242 3. 4234 3. 3060 3.1756 3. 0364 
2. 1185 2- 1246 2, 1322 2.1409 2.1506 2, 1608 
0. 4586 O- 4634 0. 4690 0. 4753 0. 4819 ©. 4884 
0. 1017 0. 1297 0. 1530 0. 1707 0. 1821 0. 1868 
0. 6624 0, 6292 0. 5900 0. §470 0. 5022 0. 4578 
3. 5902 3. 5110 3.4124 3. 2970 3. 1682 3. 0302 
2.1204 2.1265 2. 1340 2. 1426 2.1522 2. 1623 
0. 4525 0.4575 0. 4635 ©. 4701 0. 4770 ©. 4837 
0. 1027 0. 1309 0. 1543 0.1719 0. 1833 0. 1879 
0. 6579 0. 6252 0. 5865 © 5440 0. 4997 ©. 4557 
3- 5739 3.4966 3. 4002 | 3. 2868 3. 1598 3.0229 
2. 1224 2. 1284 2.1358 2.144 2. 1538 2. 1638 
0. 4464 0.4517 0. 4579 0. 464 0. 4720 0. 4790 
0. 1036 0. 1320 0.1555 0. 1732 0. 1844 0. 1838 
0. 6531 0. 6209 0. 5828 0. 5408 0. 4970 0. 4533 
3- 5563 3.4811 3. 3868 3.2755 3. 1502 3.0146 
2. 1243 2.1303 2. 1376 2.1461 2.1554 2. 1654 
0.4403 | 0.4458 | 9.4523 | 0.4596 0. 4671 0.4744 
©. 1045 O. 1331 ©. 1567 0. 1743 0. 1855 0. 1897 
0. 6480 0. 6163 0. 5788 0. 5374 0. 4941 0. 4508 
3.5374 | 3-4643 } 3.3722 | 3.2631 3- 1396 3. 0052 
2. 1264 2, 1322 2.1395 2.1478 2.1571 2. 1670 
0. 4341 0. 4399 0. 4467 0. 4543 0. 4621 0. 4697 
0. 105 0.1341 0. 1578 0. 1754 0. 1865 0. 1905 
0.6426 | 0.6115 | 0.5745 | 0.5337 9. 4909 0. 4481 
3.5172 | 3.4461 | 3.3563 | 3.2494 3. 1277 2.9946 
0, 3284 O. 3293 0. 3305 0. 3320 0. 3336 O. 3353 


2. 1014 
0. 4845 
0. 0336 
9. 7245 
3.7611 


2. 1033 
0. 4781 
©. 0340 
0. 720: 
3- 747 


2. 1052 
0. 4718 
0. 0345 
0.7170 
3- 7334 


2.1072 
0. 4655 
0. 034 
0.712 
3.7178 


2.1091 
0.4591 
0. 0353 
oO. 7082 
3.7012 


2.12811 
0. 4528 
0. 0356 
0. 7034 
3. 6834 


2. 1131 
9. 4464 
0. 0360 
0. 6983 
3. 6643 


2.1152 
0. 4400 
0. 0363 
0. 6929 
3- 6441 


2.1173 
0. 4335 
0. 0367 
0. 6871 
3. 6225 


2.1194 
0. 4270 
0. 0370 
0. 6810 


3- 5996 
0. 3273 


2 


- 1043 


0. 4861 
0. 0660 
0. 7076 
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- 7206 
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. 1081 
- 4737 


. 7005 
. 6950 
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AQ 


1100 
4675 
0685 
6965 
6805 


1120 
4613 
0692 
6922 
6649 


1139 
4550 
0699 
6876 
6481 


1159 
4488 
0706 
6828 
6301 


1179 
4425 
0713 
6776 
6109 


1200 
4361 
0720 
6721 
5904 


1221 
4297 
. 0726 
. 6664 
- 5686 


+ 3277 


Me =7, By = 15°, @ = 5° 
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e 
; 101715’ | 112°30" | 123°45° | 135°00" | 146°15" | 157°30" | 168°45" 
0. 00 2.1204, | 2.1276 2. 1344 2. 1406 2. 1458 2. 1497 
0. 5681 0. §701 0. §719 0. 5736 ©. 5750 0. 5760 
0. 1442 0. 1396 0, 1288 ©. 1118 0, 0892 0, 0620 
0. 4254 0. 3863 ©. 3533 0. 3267 ©. 3067 0, 2930 
2. 5660 2. 3953 2.2471 2. 1252 2.0314 1,9658 
0.05 2.1440 2. 1552 2. 1660 2.1759 2, 1845 2.1912 
0. 5680 0.5711 0. 5741 0. §769 ©. §793 0. 5811 
0. 1506 0. 1454 0. 1341 0. 1168 0. 0937 0, 0657 
0.4260 | 0 3869 0. 3537 9. 3270 0, 3069 0, 2930 
2.8190 j 2.6862 2.5753 2. 4897 2. 4298 2. 3929 
0.10 2.1473 | 2.1584 2. 1690 2. 1787 2. 1868 2.1931 
0.5626 . 0.5658 0. 5689 9. S717 °. $741 9. 5759 
0.1567 | 0.1514 GC, 1398 ©. 1220 0. 0981 0, 0689 
0.4264 | 0. 3872 ©. 3540 0. 3272 0. 3069 0, 2929 
2.8478 | 2.7148 2. 6013 2.5107 2. 4439 2. 3995 
0.15 2.1498 | 2. 1608 2.1713 2. 1808 2. 1887 2.1947 
0.5572 0. 5605 0. 5637 0. 5666 0. 5689 0, 5708 
0. 1613 0.1557 0. 1438 0, 1255 0, 1009 0, 0708 
0. 4267 0. 3875 0. 3541 O, 3272 0. 3067 0. 2926 
2. 8662 2.7325 2, 6167 2. 5223 2, 4509 2, 4017 
0.20 2.1519 | 2.1629 2. 1733 2, 1826 2, 1904 2, 1962 
0.5518 | 0.5553 0. 5586 0. 5615 0. 5639 0. 5658 
0.1649 | 0.1592 0. 1469 0, 1280 0, 1029 0, 0722 
0.4268 = 0. 3875 0. 3541 0. 3270 0, 3064 0, 2921 
2.8792 | 2.7448 2.6270 2. 5295 2.4544 2.4017 
0.25 2.1539 | 2.1648 | 2.1752 2, 1843 2. 1919 2. 1977 
0.5466 | 0.5502 | 0.5536 0. 5566 0. 5591 0. 5610 
0.1680 | 0. 1619 0. 1493 ©, 1300 0. 1044 0. 0731 
0. 4267 ; 0. 3874 0. 3539 O. 3267 0. 3060 0. 2915 
2. 8889 | 2.7537 2. 6340 2. 5339 2.4557 2. 4001 
0. 30 2.1557 2. 1665 2. 1767 2. 1858 2. 1934 2.1991 
0.5414 | 0.5452 | 0.5487 | 9.5518 | 0.5543 | 0.5563 
0. 1706 0. 1642 0.1512 ©, 1315 0. 1055 0. 0738 
0. 4264 0. 3872 0. 3536 O. 3263 0. 3054 0. 2908 
2. 8961 2. 7601 2. 6388 2. 5363 2.4554 2. 3974 
0.35 2. 1574 | 2. 1682 2. 1783 2. 1874 2.1949 2. 2005 
0. 5364 | 0.5404 | 0.5440 | % 5471 | 0.5497 | 0.5517 
0. 1728 0. 1662 0. 1528 0. 1328 0. 1063 0. 0744 
0. 4260 0. 3868 0. 3532 0. 3257 0. 3047 0. 2900 
2. 9012 2.7646 2. 6417 2.5370 2. 4537 2. 3936 
0. 40 2.1591 2. 1698 2.1799 2. 1888 2. 1963 2.2019 
0. 5315 0. 5356 0. 5393 ©. 5425 0. 5451 0. 5471 
0. 1748 0. 1679 oO. 1542 O, 1338 0. 1070 0. 0748 
0. 4255 0. 3863 0. 3526 9. 3250 0. 3039 0. 2890 
2. 9047 2. 7674 2. 6431 2. 5364 2. 45¢9 2. 3888 
0. 45 2. 1607 2.1714 2. 1814 2, 1903 2. 1977 2. 2032 
0. 5266 0. 5309 0. 5347 9. 5380 0. $406 0. $427 
0. 1765 0. 1693 0. 1553 ©. 1346 0. 1075 0. 0750 
0. 4248 0. 3856 0. 3518 0. 3242 0. 3029 0. 2879 
2.9067 2. 7688 2. 6431 2.5346 2.4470 2. 3831 
0. 50 2. 1623 2.1729 2. 1828 2.1917 2.1991 2. 2046 
0. §218 0. 5263 0. 5302 0. 5335 0. 5362 0. 5382 
0. 1781 0. 1706 0. 1562 0. 1352 0. 107 0, 0752 
0. 4239 0. 3848 0. 3510 0. 3232 0. 301 0, 2867 
2. 9974 2. 7689 2. 6419 2. 5316 2. 4422 2.3766 
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1953 
5882 
0000 
2823 


1968 
5927 
0000 
2822 
3680 


1983 
5774 
0000 
2820 
3663 


1997 
5723 
0000 
2815 


. 3638 


2011 
5674 
0000 
2810 


3603 


2024 
5626 
0000 
2803 
3561 


2038 
5579 
0000 
2794 
3510 


2051 
5533 
0000 
2784 
3452 


2065 
5488 
0000 
2774 
3386 


2078 
5444 
0000 
2761 
3312 


2092 
5400 
0000 
2748 
3231 


2, 1529 
9. $769 
0. 0000 
0, 2823 
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Meo =7, By = 15°, @ = 5° 
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: 101°35’ | 1 12°30’ | 123°45’ | 135°00° | 146°15’ | 157°30’ | 168°45’ | 180°00’ | 180°00’ 
0. 55 2. 1638 2. 1743 2. 1843 2. 1931 | 2. 2004 2. 2060 2. 2094 | 2.2105 
0. 5171 0, §217 0. 5257 © 5291 0. 5318 0. 5339 0. 5352 0. 5356 
0. 1795 0.1717 0. 1570 O. 1357 0. 1082 0. 0754 0. 0387 0, 0000 
0. 4229 0, 3838 0. 3500 O, 3221 0. 3006 0. 2853 0.2763, | = 0. 2733 
2.9068 2.7678 2. 6397 2.5277 2.4364 2. 3692 2. 3281 | 2. 3143 
0. 60 2. 1653 2.1758 2, 1857 2.1945 2.2018 2.2073 2.2107 2.2119 
0.5125 0, 5172 O. 5214 0. 5248 0. §275 0. 5295 0. 5308 0. 5312 
0. 1807 0. 1726 0. 1577 0. 1361 0. 1084 0. 0754 0. 0387 0. CaCO 
0. 4217 ©, 3827 0. 3489 ©. 3209 0. 2992 0. 2839 0. 2748 0.27177 | 
2.9051 2. 7656 2. 6364 2. 5228 2.4298 2.3610 2. 3189 2.3047 
| 
0. 65 2. 1668 2.1772 2. 1871 2.1959 2, 2032 2. 2087 2.2121 | 2.2133 | 
0. 5079 0, 5128 0. 5170 0. 5205 0. §232 0. §252 0. 5264 0.5268 | 
0. 18:9 0. 1735 0. 1583 0. 1364 0. 1085 0.9754 0. 0387 9.0000 | 
0. 4204 0. 3815 0. 3476 0. 3196 0. 2978 0. 2823 0. 2731 0.2700 | 
2. 9023 2. 7624 2. 6321 2. §170 2.4222 2.3520 2. 3088 2.2942 
0.70 2. 1683 2. 1787 2, 1885 2. 1972 2. 2046 2.2101 2.2135 2.2147 
0. 5034 0. 5084 0, 5127 0. 5162 0. 5189 0. 5208 0. 5220 0. 5224 
0. 1829 0. 1742 0, 1587 0. 1366 0, 1085 0. 0754 0, 0387 0. 0000 
189 0, 3801 0, 3462 0. 3181 0, 2962 o, 2806 0. 2713 0. 2682 
985 2.7582 2, 6268 2. 5102 2.4139 2. 3421 2. 2979 2, 2830 
2. 1697 2. 1801 2, 1899 2. 1986 2, 2060 2.2115 2.2150 2.2161 
fo} 4989 0, 5041 0, 5085 0. 5120 0. 5146 0, 5165 0. 5176 0. 5180 
0. 183 0.1749 ©, 1591 0. 1368 0, 1085 0.0753 ©, 0386 0, 0000 
173 0, 3786 0. 3447 0. 3165 0. 2944 0. 2787 0. 2693 oO, 2662 
2, 8937 2.7531 2, 6206 2. 5026 2.4046 2. 3313 2, 2862 2. 2709 
1712 2.1815 2, 1913 2, 2000 2, 2074 2, 2130 2. 2164 2.2176 
4944 ©. 4998 0. 5242 0, 5077 0, 5103 0. 5121 0. 5131 0. $135 
1846 0.1755 0. 1594 9. 1369 0. 1085 0. 0753 0. 0385 0, 0000 
4156 0. 3769 ©. 3430 ©, 3147 0. 2925 0. 2767 0. 2672 0. 2640 
8879 2.7469 2. 6135 2. 4940 2. 3944 2. 3197 2.2735 2. 2578 
1727 2. 1829 2. 1927 2, 2014 2, 2088 2.2144 2. 2179 2.2191 
4900 0.4955 0. 5000 0, 5034 0, 5060 0. 5076 0. 5086 0. 5089 
1854 0. 1760 0. 1597 0. 1369 0. 1084 0.0751 0. 0385 0, 0000 
4136 0. 3751 0. 3412 0, 3129 0. 2905 0. 2745 0. 2649 0, 2617 
8811 2.7398 2 6055 2 4845 2. 3832 2. 3070 2.2597 2.2437 
1741 2.1844 2.1941 2, 2029 2.2103 2.2159 2.2195 2, 2207 
4855 0.4911 0. 4957 0, 4991 0. 5016 0. 5031 0. 5040 0. 5042 
1861 0. 1764 0. 1599 O, 1369 0. 1083 0. 0750 0. 0384 0. 0000 
0. 4116 ©. 3732 0. 3393 0, 3108 0, 2883 0, 2722 0, 2625 0. 2592 
2. 8732 2. 7317 2. 5964 2.4740 2.3711 2. 2933 2.2449 2.2285 
2.1756 2. 1858 2.1955 2. 2043 2.2118 2.2175 2.2211 2.2223 
o- 4811 0. 4868 0. 4914 0. 4948 0. 4971 0. 4985 0. 4992 0. 4994 
o. 1868 0. 1768 0. 1600 0, 1369 0. 1081 0. 0748 0. 038 0. 0000 
0. 4093 ©. 3710 0. 3372 0, 3086 0. 2860 0. 2697 0.259 0. 2566 
8644 2. 7227 2. 5864 2. 4625 2. 3578 2. 2783 2. 2288 2,2119 
1771 2. 1873 2. 1970 2, 2058 2.2134 2.2191 2, 2228 2.2240 
4766 | 09.4825 | 0.4871 | 0.4904 | 0.4925 | 0.4937 | 9.4943 0. 4945 
- 1874 0.1771 0. 1601 0. 1368 0. 1079 0. 0746 0, 0381 0. 0000 
- 4069 ©. 3688 0. 3349 O, 3063 0. 2835 0. 2669 0. 2570 0. 2536 
- 8544 2.7125 2. 5753 2.4499 2. 3433 2, 2621 2.2113 2. 1939 
0. 3372 9. 3390 0. 3407 0. 3422 0. $435 0. 3443 0. 3449 0. 3450 
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1. 9995 2. 004 
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2. . 0267 
0. 4527 0. 4565 
0. 0638 0. 1254 
1. 0382 | 0. 9974 
4.2610 1 4. 1853 
2. 0235 2. 0289 
0.4454 0. 4495 
0. 0649 0. 1274 
1. 0333 9. 9932 
4. 2474 4.1750 
2. 0257 2.0311 
0. 4381 0. 4425 
ec. 0659 0. 1294 
1.0280 0. 9886 
4. 2325 4. 1635 
2.0279 2. 0332 
0. 4308 0. 4355 
0. 0669 0. 1313 
1.0224 0. 9837 
4. 2163 4.1507 
2.0302 2.0354 
0. 4236 0. 4285 
0. 0679 O. 1332 
1.0163 0. 9784 
4.1989 4. 1366 
2.0325 2.0377 
0. 4162 0.4215 
0. 0689 O. 1351 
1. 0098 0. 9726 
4. 1802 4. 1213 
2.0348 2. 0399 
0. 4089 0. 4145 
0. 0698 0. 1369 
1, 0028 0. 9665 
4. 1602 4. 1046 
2. 0372 2, 0422 
0. 4015 0. 4074 
0. 0708 O. 1387 
0. 9954 0, 9600 
4. 1387 4. 0866 
2. 0396 2.0445 
0. 3940 0. 4003 
0. 0717 0. 1405 
0. 9876 0. 9530 
4. 1159 4. 0672 
2.0420 2. 0468 
0. 3865 0. 3931 
0. 0726 0. 1422 
9. 9793 0. 9456 
4.0915 4. 0462 
0. 3264 0. 3272 
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Mo =7, Bx = 15°, = 10° 


= . —— 


6 
gE |——_———- -- - ee ee —- we Ce --—~-- = tas 
1011s’ | 112°30' | 123°45° | 13500" | 146°15" | 157930" | 168°45" | 180°00" | 10°00 
0. 00 2. 0802 2.0966 2.1129 2.1285 | 2. 1422 2. 1532 2.1591 2.2283 2. 1608 
0. 5574 0. 5618 0. 5661 0. §793 ©. 5740 0. §769 0. §785 0. 5971 0. §790 
0. 3135 0. 3160 0. 3070 0. 2808 0. 2344 0. 1584 0. 0734 0. 0000 0. 0000 
0. 3589 0. 2899 0. 2360 0. 1974 ©. 1733 0. 1615 w. 1572 0. 1560 0. 1560 
1. 9884 1, 7071 1. 4736 1, 2971 1. 1821 1. 1239 1, 1022 1.6110 1.0964 
0. 05 2. 1100 2.1312 2.1524 2. 1733 2. 1927 2. 2106 2. 2242 2. 2294 
0. 5601 0. 5662 0. §723 0. 5781 0. 5838 | 0.5889 ©. 5923 0. 5933 
0.3110 |} 0. 3095 0. 2966 0. 2683 0.2216 | 0. 1564 0. 0821 0. 0000 
0.3618 | 0, 2926 0. 2383 0. 1992 0.1745 0. 1621 0. 1573 0.1559 
2.2278 | 1.9642 1. 7463 1, 5910 1.5076 1.5115 1.5749 1.6110 
0. 10 2.1170 2. 1386 2. 1602 2. 1809 2. 1999 2.2159 2. 2266 2. 2302 
0. §572 0. 5639 0. §703 0. §763 0. 5818 0. 5866 0. 5894 0. 5903 
0. 3160 ©. 3134 0. 2995 0. 2709 0.2256 | ©. 1626 0. 0864 0.0c0o | 
0. 3646 0. 2953 0. 2406 0, 2010 0. 1758 0. 1626 oO. 1574 0.1558 
2. 3037 | 2.0435 1. 8267 1, 6692 1. 5820 1.5695 | 1. 5963 1.6102 
0. 15 2.1217 | 2.1434 2. 1649 2. 1855 2. 2038 2.2186 ! 2.2279 2.2310 
0.5539 | 0.5611 0. 5678 0. 5738 0. 5792 0. 5838 0. 5867 0. 5877 
0. 3208 =; 0, 3173 0. 3027 0. 2738 0.2289 | 0.1659 0. 0880 0. 0000 
0. 3674 | 0,2980 0. 2430 0, 2029 0. 1770 oO. 1632 0. 1574 0.1557 
2. 3620 2.1035 1. 8855 1.7235 1. 6278 1. 5990 1. 6050 1. 6090 
0. 20 2.1252 2. 1470 2. 1683 2.1886 | 2.2064 | 2.2204 2. 2289 2.2317 
0.5507 } 0.5583 | 0.5652 | 0.5712 | 0.5764 | 0.5809 0. 5840 0. 5852 
0. 3252 0. 3209 0. 3054 0. 2760 0. 2311 0. 1676 0. 0886 0. 0000 
9. 3702 | 0. 3006 0. 2453 0, 2047 0.1781 | 0. 1637 0. 1574 0. 1554 
2.4113 | 2.1535 1. 9333 1. 7656 1, 6605 1. 6175 1. 6094 1. 6074 
0. 25 2. 1280 | 2.1497 2. 1709 2. 1909 2.2083 | 2.2217 2.2297 2.2324 
0. 5475 0. 5556 0. 5628 0. 5687 0. 5737 0. 5782 0. §815 >. 5829 
0. 3293 0. 3241 0. 3078 0. 2777 0. 2323 0. 1683 0. 0887 ©. 0000 
0. 3730 0. 3033 0. 2477 0. 2065 © 1792 0. 1641 0. 1573 0. 1552 
2.4549 2.1971 1.9742 1, 8002 1. 6857 1, 6304 1.6116 1. 6054 
0. 30 2. 1304 2.1519 2.1729 2.1927 2, 2098 2.2228 2.2305 2.2331 
9. 5445 9 5530 0. 5604 0. 5663 0.5712 | 0.5757 0. 5791 0. 5805 
0. 3329 0. 3269 0. 3096 0, 2788 0, 2329 0, 1683 0. 0884 0. 0000 
0. 3757 0. 3059 0. 2500 0, 2082 0. 1803 0. 1645 0. 1572 0. 1549 
2. 4943 2. 2363 2 0103 1, 8300 1, 7061 1 6400 1, 6124 1. 6031 
0. 35 2 1324 2. 1538 25 746 2. 1942 2.2110 2. 2238 2. 2313 2. 2338 
9.5416 | 0.5506 | 0.5583 | 0.5641 | 0.5688 | 0 5732 0. 5767 0. 5782 
0. 3363 © 3293 0. 3111 0.2795 0. 2329 0. 1679 0. 0880 0, 0000 
0. 3784 © 3085 0. 252 0, 2100 0.1814 | 0. 1648 0. 1570 0. 1545 
2. 5307 2 2721 2, 042 1, 8561 1.7234 1 6473 1, 6123 1, 6004 
0. 40 2. 1342 2.1554 2. 1760 2. 1954 2.2121 2, 2246 2, 2320 2. 2345 
0. 5389 | 0.5484 | 0.5562 | 0.5621 | 0.5666 | 0.5709 0. 5744 9. 5759 
0. 3393 0, 3314 0. 3122 0, 2797 0, 2325 0, 1672 0, 0874 0, 0000 
0. 3811 0, 3111 0. 2546 0, 2117 0, 1823 o, 1651 0. 1567 0. 1541 
2. 5645 2, 3053 2.0727 1, 8796 1, 7382 1, 6530 1.6114 1.5973 
0. 45 2. 1357 2, 1567 2.1772 2, 1964 2.2130 | 2,2254 2. 2328 2, 2352 
0. $363 0, 5463 0. 5544 0, 5602 0.5645 | 0. 5686 0. 5720 0. 5736 
0. 3421 0, 3333 0. 3130 0, 2796 0, 2318 0, 1662 0. 0868 ©. 0000 
0. 3837 0, 3137 0. 2569 0, 2134 0, 1833 0. 1653 0. 1564 0. 1536 
2. 5963 2. 3364 2. 1004 1, 9010 1.7513 1, 6574 1, 6098 1, 5938 
2.1579 2. 1782 2.1973 2. 2138 2, 2262 2. 2335 2. 2360 
0. 544 0. $527 0. 5585 0. 5626 | 0. 5665 0. §697 0. 5712 
0. 334 0. 3136 0, 2793 0, 2308 0, 1652 0. 0860 0. 0000 
0. 3163 0. 2591 0. 2151 0, 1842 | 0, 1654 0. 1561 0, 1531 
2. 3658 21264 | 1.9208 | 1.7631 1.6609 | 1.6077 1. 5898 
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2368 
5688 
0000 
1524 
5852 


2376 
5662 
0000 
1518 
5801 


2385 
5636 


repo’ pe99N -999N =209N -OPNN BODEN FPODON 
8 3 3 8 8 
fe} fe} 2) fe} Lo) 
fe) fe) ° 3 ° 


roOoON 
° 
fe} 
° 
fo) 


oon 
wr 
> 
w 
oo 


aaa 
iid 


180°00’ 


Meo = 7, By = 20°, « =5° 


0 
3 ae i. OARS ee z 

ooo’ | 11°15’ | 22°30" | 33°45’ | 45°00" | 56°15" | 67°30" | 78°45° | 90°00’ 

0. 00 1.9345 1.9352 1.9372 1.9405 1.9451 1.9507 1.9572 1.9645 1.9722 
0. 7041 0. 7044 0. 7051 0, 7063 0. 7080 0. 7100 0. 7124 0, 7150 0. 7178 

0. 0000 0, 0223 0. 0440 0. 0643 c, 0826 0, 0983 0, 1107 ©, 1193 ©, 1235 

1. 1020 1.0944 1.0722 1, 0367 0. 9901 0. 9353 0. 8754 0, 8134 0. 7524 

4.3785 | 4.3570 | 4.2935 | 4.1914 | 4.0561 | 3.8944 3.7145 3. 5248 3- 3339 

0. 05 1. 9371 1. 9383 1.9419 1.9478 1.9560 1, 9660 1.9777 1, 9907 2. 0047 
0. 6971 0. 6976 0. 6989 0. 7012 ©, 7042 0. 7080 0. 7124 ©. 7173 0. 7226 

0. 0000 0. 0248 0. 0487 0.0711 0, 0911 0, 1081 ©, 1213 0, 1303 0. 134 

1.1018 1.0942 1.0720 1.0366 Oo. 9902 0.9355 0. 8757 0, 8138 0. 752 

4.3778 | 4.3627 | 4.3180 | 4.2464 | 4.1515 | 4.0386 3.9140 3. 7844 3. 6568 

0. 10 1.93 1,940 1.9447 1.9508 1.9592 1.96 1.9814 1.9946 2. 0087 
oO. ee ° ano ° éo21 0. 6945 °. 2378 ° er 0, 7065 0. 7116 0.7171 

©, 0000 0, 0264 0.0519 | 0.0757 0, 0969 0.115¢ 0. 1291 0, 1387 0. 1434 

1.1011 1.0935 1.0715 1, 0362 0. 9899 0. 9353 0. 8756 0, 8139 0. 7529 

4.3759 | 4.3616 | 4.3193 | 4.2513 | 4.1612 | 4.0534 3.9340 3. 8090 3. 6848 

0. 15 1.9422 1.9435 1.9473 1.9536 1.9620 1.9725 1.9845 1.9978 2.0119 
0. 6832 0, 6837 0. 6853 0. 6879 0. 6913 0. 6956 0. 7005 0, 7058 0.7115 

0. 0000 0. 0276 0. 0543 0, 0793 0, 1016 0, 1204 0. 1352 0, 1453 0. 1502 

1. 1000 1,0925 1.0705 1, 0353 0, 9892 ©. 9348 0. 8753 o, 8137 0. 7528 

4.3727 | 4.3590 | 4.3184 | 4.2531 | 4.1663 | 4.0623 3.9465 3. 8245 3. 7025 

0. 20 1.9448 1.9461 1. 9500 1.9563 1. 9648 1.9753 1.9874 2, 0007 2.0148 
0. 6764 0, 6769 0. 6786 0. 6813 0. 6849 0. 6893 0. 6944 0, 7000 0. 7059 

0. 0000 0, 0287 0. 0565 0, 0824 0, 1055 0.1251 ©, 1404 0, 1508 0. 1558 

1, 0985 1,0910 1. 0691 1, 0341 0. 9882 0.9340 0. 8747 o, 8132 ©, 7525 

4. 3683 | 4.3551 | 4.3160 | 4.2528 | 4.1688 | 4.0678 | 3.9548 3. 8352 3. 7148 

0.25 1.94 1. 9487 1.9526 1.958 1.9674 1. 9780 1.9901 2. 0034 2.0175 
Breen 0. 6702 ° 219 ° ae ° aobe ° 2832 0. 6885 0. 6943 0. 7003 
0. 0000 0. 0297 0. 0583 | 0. 0851 0. 1089 0. 1291 0. 144 0. 1556 0. 1607 

1. 0965 1.0891 1. 0673 1, 0325 0. 9868 0. 9329 0. 873 0. 8125 0.751 

4.3628 | 4.3499 | 4.3121 | 4.2509 | 4.1692 | 4.0709 3. 9604 3- 8429 3- 723 
0. 30 1.9500 1.951 1.9552 1.961 1.9701 1, 9806 1.9927 2. C060 2.0201 
0. 6629 ° bays °. 2683 0. 2683 ro) 222 0. 6771 0. 6826 0. 6886 0. 6948 
0.0000 | 0.0305 0.0600 | 0.-0875 0.1120 | 0, 1327 0. 1489 0. 1598 0. 1650 
1.0941 1 O86? 1. 0651 1. 0305 0. 9850 0. 9314 0. 8726 0. 8115 0. 7510 

4.3560 | 4.3436 | 4.3069 | 4.2475 | 4.1680 | 4.0720 3. 9638 3. 8481 3.7301 
0. 35 1.9526 1.9 1.9577 1.9641 1.9726 1.9831 1.9952 2. 0085 2.0225 
0. 6562 ° 2228 Co) ec84 to) 2618 ce) 2660 co) ae 0. 6767 0. 6829 0. 6894 
0. 0000 0. 0313 0. 0615 0. 0898 0. 1149 0. 1360 0. 1525 0. 1636 0. 1688 
1.0913 1. 0840 1. 0625 1.0281 0. 9830 0.9296 0. 8711 0. 8102 0. 7499 

4.3481 | 4.3361 | 4.3004 | 4.2427 | 4.1653 | 4.0715 3. 9654 3. 8514 3- 7345 
0. 40 1.9551 1.9564 1.9603 1. 9666 1.9752 1.9857 1.9977 2.0110 2.0249 
°. Se ° bees 0.6522 | 0.655 °. 2298 °. 2625 oO. pth 0. 6774 0. 6840 

0. 0000 0. 0321 0. 0630 | o oond 0. 1175 0. 1391 0. 155 0.1671 0. 1723 
1. 0882 1. 0809 1.0596 1.0254 0. 9806 0. 9276 0. 8693 0. 8087 0. 7486 
4.3391 | 4.3274 | 4.2928 | 4.2367 | 4.1612 | 4.0695 3- 9653 3. 8529 3- 7370 
0. 45 1.9577 1.9590 1. 962 1. 9692 1.9777 1.9881 2, 0002 2. 0133 2, 0272 
0. 6430 0. 6437 0. 645 0. 6491 0. 6536 0. 6590 0. 6652 0. 6719 0. 6787 

0. 0000 0. 0327 0. 0644 | 0,0938 0. 119 0. 1419 0, 1589 ©. 1703 0. 1755 

1. 0846 1.0774 1. 0562 1.0224 0. 977 0. 9252 0. 8672 0, 8069 0. 7471 
4- 3290 4. 3176 4.2840 | 4.2294 4. 1558 4. 0662 3. 9639 3. 8530 3.7380 

0. 50 1.9603 1.9616 1.9655 1.971 1. 9802 1.9906 2. 0026 2.0157 2.0295 
0. 6365 0. 6372 0. 6393 °. 2428 0. 6475 0. 6531 0. 6595 0. 6664 0. 6735 

©. 0000 0. 0334 0.0656 | 0.0956 0. 1222 0. 1445 0. 1617 0. 1732 0. 1784 

1, 0807 1. 0735 1.0525 1.0190 0. 9748 0. 9225 0. 8649 0. 8049 0. 7453 

4- 3177 4. 3067 4. 2741 4. 2209 4. 1492 4.0614 3.9610 3. 8516 3.7376 


Mo =7, Bx = 20°, a= 5° 


0 
. 0°00’ | 11°15’ | 22°30’ | 33°45’ | 45°00’ | 56°15’ | 67°30’ | 78°45’ | 90°00’ 
0.5 1.9629 1.9642 1. 9681 1.9743 1. 9827 1, 9931 2. 0050 2.0180 2.0317 
° °. 2308 0. 6307 0, 6330 °. 2366 0. 6414 0. 6473 0. 6539 0. 6610 0. 6683 
0. 0000 0, 0340 0. 0668 0. 0973 0. 1243 0. 1470 0. 1644 0. 1759 o. 1811 
1.0764 1, 0693 1, 0485 1.0151 0.9714 0. 9195 0, 8623 0. 8027 0. 7433 
4.3054 | 4.2947 | 4.2630 | 4.2113 | 4.1413 | 4.0556 | 3.9569 3. 8490 3. 7358 
0. 60 1. 9656 1. 9668 1. 9706 1. 9768 1. 9852 1.9955 2, 0073 2. 0203 2. 0339 
o. 2235 0, 6243 0, 6266 co) 2304 oO. bye, °. 2435 0. 6483 0. 6556 0. 6631 
©. 0000 0, 0346 9, 0679 0. 0989 0. 1263 0. 1493 0. 1669 0. 1785 o. 1836 
1.0717 1, 0647 1.0441 1.0111 0. 9677 0, 9162 0, 8594 0. 8002 0.7411 
4. 2920 4. 2816 4. 2509 4. 2006 4. 1324 4. 0485 3.9514 3. 8451 3. 7328 
0.6 1. 9682 1, 9695 1.9733 1.9794 1.98 1.9979 2. 0097 2.0226 2.0361 
: °. bi76 0, 6178 0, 6202 ° e241 °. Zouk °, 3 57 0. 6 28 0. 6503 0. 6580 
©. 0000 0. 0351 0, 0690 0. 1004 0. 1282 0, 1515 0. 1693 0. 1809 0. 1859 
1. 0666 1, 0597 1, 0393 1, 0066 0. 9636 0. 9126 0. 8563 0. 7974 0. 7387 
4.2774 4. 2674 4. 2376 4. 1887 4.1222 4. 0403 3.9451 3. 8401 3. 7287 
0. 70 1.9709 1.9721 1.9759 1, 9820 1. 9902 2, 0004 2.0120 2.0248 2. 0383 
0. 6105 0, 611 0. 6139 0. 6180 0. 6234 0. 6299 0. 6372 0. 6450 0. 6529 
0.0000 0.035 0.0700 0.1019 0.1301 0.1535 0.1715 0.1832 0.1881 
1.0611 1,0542 1, 0341 1.0019 0. 9593 0. 9087 0, 8529 0. 7944 0. 7360 
4. 2618 4.2521 4. 2232 4.1757 4.1110 4. 0309 3. 9375 3. 8339 3- 7234 
0.75 1. 9736 1.9748 1.9785 1, 9846 1.9928 2, 0028 2.0144 2, 0271 2. 0404 
0. Gog 0. 6049 0. 6076 0. 6118 0. 6174 0, 6241 0. 6317 0. 6397 0. 6479 
©. C000 0, 0361 0, 0710 0. 1033 0. 1318 0. 1555 0. 1736 0. 1853 0. 1902 
1. 0553 1, 0485 1, 0286 0. 9967 0. 9546 0, 9046 0, 8492 0. 7912 0. 7331 
4.2451 4. 2357 4. 2076 4. 1616 4. 0986 4. 0203 3. 9287 3. 8265 3.7170 
0. 80 1.9763 1.9775 1.9812 1. 9872 1.9953 2. 0053 2.0167 2.0293 2.0425 
0. 5976 0. 5985 0. 6012 0. 6056 0. 6114 0. 6184 0. 6262 0. 6345 ° 6429 
0. 0000 0. 0366 0. 0719 0. 1046 0. 1334 0. 1574 0. 1756 0. 1873 0. 1921 
1.0491 1.0424 1.0228 0. 9912 0. 9496 0. 9001 0. 8453 0. 7877 0. 7300 
4. 2272 4.2181 4. 1909 4. 1463 4.0851 4. 0087 3. 9188 3.8181 3. 7095 
0. 85 1.9790 1. 9802 1. 9839 1. 9898 1.9979 2.0077 2.0191 2.0316 2. 0448 
0. 5911 0. 5920 0. 5948 0. 5994 0. 6054 0. 6126 0. 6207 0. 6292 0. 6379 
0, 0000 0. 0371 0. 0728 0. 1059 0. 1350 0. 1592 0. 1775 0. 1892 0. 1939 
1.0425 1. 0359 1.0164 0. 9854 0. 9442 0. 8953 0. 8410 0. 7840 0. 7267 
4. 2081 4.1994 4. 1732 4. 1299 4.0704 3.9958 3. 9078 3. 8085 3. 7009 
0. JO 1.9818 1. 9830 1. 9866 1.9925 2. 0004 2. 0102 2.021 2. 0338 2. 0469 
0. 5846 0. 5855 0. 5885 oO. 235 ©. §994 0. 6068 oO. Gis) 0. 6240 0. 6329 
0. 0000 0. 0375 0. 0737 0. 1071 0. 1365 0. 1609 0. 1793 0. 1910 0. 1956 
1.0355 1.0290 1. 0098 0.9792 0. 9386 0. 8902 0. 8365 0. 7800 0. 7231 
4.1879 | 4.1794 | 4.1541 | 4.1122 | 4.0545 | 3.9818 3 -8956 3.7978 3.6913 
0.95 1. 9846 1. 9858 1.9894 1.9952 2. 0030 2.0127 2. 0239 2. 0361 2.0490 
0. 5780 0. 579° 0. 5820 0. 5869 0. 5933 0. 6011 0. 6097 0. 6187 0. 6278 
©. 0000 0. 0380 0. 074 0. 1082. 0. 1380 0. 162 0. 1810 0. 1928 0. 1973 
1. 0280 1.0216 1. 002 0. 9726 0. 9325 0. 884 0. 8317 0.7757 0. 7193 
4.1664 | 4.1583 | 4.1339 | 4.0935 | 4.0375 | 3.9667 3- 8823 3. 7860 3- 6804 
1,00 1. 9875 1. 9887 1. 9922 1.9979 2. 0057 2. 0152 2. 0263 2. 0384 2.051 
0. 5714 0. 5724 0. $756 0. 5806 0. 5872 0. §952 0. 6041 0. 6135 0. 622: 
0. 0000 0. 0383 0. 0753 0. 109 0. 1394 0. 1641 0. 1827 0. 1944 0. 1988 
1. 0202 1.013 0. 9953 0. 965 0. 9261 0. 8790 0. 8265 0.7711 0. 7152 
4-1437 | 4.135 4.1123 | 4.0733 | 4.0191 | 3.9503 3. 8677 3- 7730 3. 6685 
F, 0. 4349 | 0.4350 | 0.4352 | 0.4356 | 0.4361 | 0.4366 ©. 4373 0. 4379 0. 4386 
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Mo = 7; 6x = 20°, @=5° 


o 
: | | 46°15" y | rese4s’ | 180°00" y | 180°00" 180°00" 
: “101° 15’ b 412°30" 123°45 | 135°00' 146 5’ | As 157°30 cf 168°45 | 3 0” 
338 
. 0020 2. 0075 2. 0116 2.0141 2.0 
9 | adao7 | agage | oney | anny | ogee | ones | 0 Be len oe 
°. ped °. 1173 0. 1066 0. 0913 0. 0720 0. 0497 0. 0253 eae 
°. aye °. 6429 0. 5979 0. 5608 0. 5321 0. 5117 e 4936 . tote 
3. 1498 2. 9796 2, 8291 2. 7026 | 2. 6029 2. 5313 4 
: 2. 0707 2. 0789 2. 0841 . 0859 
ms 0. 7280 | a. 7333 | Fi 7388 S 7432 | 0. 7472, | 0. 7502 0. 7521 S es 
°. 337 io, 1276 oO. Bee oO. toe °. ae . Pee o: ae o ae 
0.6 j 0. 6432 0. 5981 0. 5610 0. 532 ; aa 
3- 5380 3. 4342 3. 3497 3. 2867 3. 2447 3. 2199 3 ie ; ie 
: . 06 2. 0736 2.0814 2, 0862 : 
sre J gee | amt | orks | 2958 | Sats | Sas | ane | 323 
°. 1427 | 0. 1365 0. 1248 9. 1078 0. 0859 0. 0599 0. 030! ere 
O. bus °. 6433 0, 5982 0. 5609 0. 5319 0.5114 . 435 = ee 
3.5678 | 3.4634 | 3.3759 | 3.3074 | 3-258 | 3.2259 | 3. ae 
2. 02 | | a) 2. 0660 2. 0760 2. 0836 2. 0883 . 
i 0. ao | 0. 7428 | 0. 728 0.7327 | 0. eet a Cia 8 et pes 
. 1132 0.090 : 7 : 
say | Sah | oss | Sas | ostd | oa | og | See 
3. 5863 | 3. 4812 3.3912 3. 3189 3. 2647 3. 2279 3. ae 
2 2.02 66 . 068 2. 0782 2. 0856 2. 0902 2.091 
eT aia | on7tgs | 0.7328 | oigo76 | agus | ozzy | 0.7363 0. 7369 
°. if 52 | 0. 1485 0. 1359 0. 1175 0. 0937 0. 0654 0. 0336 ie 
0. fons io. 6429 0, 5976 0. 5601 0. 5309 O. p12 . oe 131 
3. 5992 | 3.4933 | 3.4013 | 3.3258 | 3.2680 | 3.227 ; 
5 2 : . 070 2..0804 2. 0877 2. 9922 2.0937 
BPE No meee | epee hoa, er ho gare gee] “On 0-7319 
°. 1590 °. 1531 oO. 1400 0. 1210 0. 0965 ©. 0673 oO. 5345 = 
°. 6945 °. 6423 0. §970 0. §594 ©. §301 0. 5093 oe . ae 
3. 6084 3. 5018 3. 4080 3. 3299 3. 2690 3. 2257 : 
- 0956 
2 . 0728 2. 0824 2. 0896 2. 0941 2. 095 
Se Ne aere iy cmagee toa leas We mig | rae | erie | orn 
0. 1641 0. 1570 0. 1436 0.1240 0. 09 poe Be 3 eae 
0. 6 0. 6416 0. 5962 0. 5585 0. §291 0. 5082 49 4905 
3 ee 3. 5078 3. 4123 3. 3318 3. 2683 3. 2226 3. 1952 3-1 
i 2. 0844 2. 0916 2. 0959 2. 0974 
ree : each . eae 5 per . ee 0.7166 | 0.7197 o. 217 7 7233 
: . . 126 ©. 1008 0. 0702 E . 
5 ae o ee: oa 0.5574 0.5279 e589 Se a 
3.6196 3. 5116 3.4147 3. 3320 3. 2661 3. 2182 3. 
. 0770 2. 0864 2. 0935 2. 0978 2. 0992 
ies . eye a eae a eae a lik 0.7119 0. 7150 0. 7169 9. 7176 
O. is °. 1635 0. 1493 0. 1288 0, 1025 0. 0713 oO. eae e ores 
0. 6915 0, 6395 0. 5940 0. 5562 °. se oO. $05 ae ee 
3. 6223 3. 5138 3. 4154 3. 3307 3. 262 3. : 
; 2, 088 2, 0953 2. 0997 2.1011 
BO TN Gee a is |) eet [oa corel ti Otert e Tes eT | 2.719 
é ; 2 ; ; 
©. 1742 0. 1663 0. 1517 0. 1308 0, 1040 ° 07. atte 0. 9868 
0. 6901 0. 6381 0, 5926 0. 5547 0. 5250 . 503 5 oP 
3 6236 3. 5143 3. 4146 3. 3282 3.2581 3. 2064 3.1749 3- 1644 
06 2. 0810 2. 0903 2. 0972 2. 1015 2. 1030 
wer 5 eat 3 eyo ; raed 0. 6982 0. 7235 °. cn au > 7083 
0. 1770 0. 1688 0. 1539 0. 1325 0. 105 eR e eae 
0.6885 | 0.6366 | 0.5911 0.5531 | 0.5233 489 +4849 
3.6233 | 3.5135 1 3.4126 | 3.3244 | 3.2525 | 3.1992 | 3.1664 I 3.1555 1 


Moo = 7, Bx = 20°, & = 5° 
5 


0. $5 2. 0456 2. 0591 2. 0717 2. 0829 2. 0922 2. 0991 2. 1034 2. 1048 
0. 6754 0. 6821 0. 6883 0. 6936 ©. 6979 0. 7011 0. 7031 0. 7038 
0.1795 | 9.1711 0.1558 | 0. 1341 0. 1065 0. 0740 0. 0379 0. 0000 
0. 6867 0. 6348 0. §893 0. 5513 0. 521 0. 5000 0. 4872 0. 4829 
3. 6218 3. S415 3. 4094 3-319 3. 245 3- 1910 3. 1573 3. 1459 
0. 60 2.0477 | 2.0612 | 2.0737 | 2.0849 | 2.0941 2. 100 2. 1052 2. 1067 
0. 6 a 0. 6773 0. 6836 o. 6889 oO. 6033 O. 6964 0. 6986 0. 6992 
0. 1819 0. 1732 0. 1576 0. 1355 0. 1075 0. 0746 0. 0382 0. 0000 
0. 6847 0. 6329 o. 5874 0. 5493 0. 5194 0. 4979 0. 4850 0. 4806 
3.6190 | 3.5082 | 3.4050 | 3.3137 | 3. 2383 | 3. 1820 3. 1472 3- 1355 
0. 65 2.0498 2. 0632 2. 0757 2. 0868 2. 0960 2. 1028 2.1071 2. 1085 
0. 6655 0. 6726 0. 6789 0. 6844 0. 6888 0. 6921 0. 6941 0. 6947 
0.1840 0.1751 0.1592 0.1368 0. 1084 0.0752 0.0385 0.0000 
0. 6825 0. 6308 0. 5853 0. 5472 0. 5171 0. 4955 0. 4826 o. 4782 
3.6151 | 3.5038 | 3.3995 | 3.3068 | 3.2298 | 3.1724 3. 1364 3. 1243 
0. 70 2.0519 2. 0652 2.0777 2. 0887 2. 0979 2. 1046 2. 1089 2. 1104 
0. 6607 0. 6679 0. 6743 o. 6798 0. 6843 0. 6876 0. 6896 0. 6902 
0. 1861 0. 1769 0. 1607 0. 1379 0. 1093 0. 0758 9. 0388 0. 0000 
©. 6800 0. 6285 0. 5831 0. 5449 0. 5147 0. 4931 0. 4800 0. 4757 
3. 6101 3- 4984 3. 3931 3- 2989 3.2204 3. 1613 3. 1247 3. 1122 
0.75 2. 0540 2. 0672 2.0796 2. 0906 2. 0998 2. 1066 2. 1108 2.112 
0. 6558 0. 6632 0. 6697 0. 6753 0. 6798 0. 6831 0. 6851 0. 685 
0. 1879 0. 1785 0. 1620 9. 1390 0. 1100 0. 0763 9. 0390 0. 0000 
0.6774 | 0.6260 | 0.5806 | 0.5424 | 0.5122 ] 0.4904 0. 4773 0. 4729 
3. Go40 3.4919 3. 3856 3.2901 3. 2100 3. 1497 3.1121 3. 0994 
0. 80 2.0561 2. 0692 2. 0816 2. 0925 2.1017 2. 1085 2. 1127 2.1142 
©. 6510 0. 6585 0. 6651 0. 6708 0. 6753 0. 6786 0. 6806 0. 6813 
0, 1897 0, 1800 0. 1633 0. 1399 0. 1107 0. 0767 0. 0392 ©, 0000 
0. 6746 0. 6233 0. 5780 0. 5397 0. 5094 0. 4876 0. 4744 0. 4700 
3. 5968 3. 4844 3.3772 3. 2803 3. 1988 3. 1371 3. 0987 3. 0856 
0. 85 2,0581 2.0713 2. 08 2.0 2.1036 | 2.1104 2.1146 2.1161 
0. 6462 0. 6538 °. 6600 oO. eee oO. 6788 0. 6741 0. 6761 0. 6767 
9. 1913 0. 1814 0. 1644 0. 1408 0. 1113 0. 0770 0. 0394 ©, 0000 
0.6715 0. 6204 0.5751 0. 5369 0. 5065 0. 4845 0. 4713 0. 4669 
3.5885 | 3.4758 | 3.3677 | 3.2695 3. 1866 3. 1237 3. 0844 3.0710 
0. 90 2. 0602 2. 0733 2. 085 2. 096. 2. 1055 2.1124 2.1166 2.1181 
0, 6414 oO. 6492 ro) eee 0. e6i8 °. 6603 0. 6696 0. 6716 0. 6722 
0.1929 0.1827 0. 1654 0.1415 0.1118 0. 0774 0. 0395 0, 0000 
0, 6682 0. 6174 0. $721 0. 5338 0. 5033 0. 4813 0. 4680 0. 4635 
3.5793 3. 4662 3. 3573 3- 2578 3- 1735 3- 1093 3. 0691 3. 9553 
0. 95 2. 0623 2.0753 2. 0875 2. 098 2.1075 2.1143 2. 1186 2.1201 
0, 6365 0. 6445 0.6515 es © 6617 0.6650 0.6670 0.6676 
9. 1943 0, 1839 0. 1664 0. 1422 0. 1123 0.0777 0. 0396 0. 0000 
0. 6648 0. 6141 0. 5689 0. 5306 0. 5000 ©. 4779 0. 4645 0. 4600 
3.5689 | 3.4556 | 3.3458 | 3.2451 3- 1593 | 3.0939 3. 0528 3. 0387 
1. 00 2. 0644 2. 0773 2. 089 2. 100. 2. 1095 2. 1164 2. 1206 2.1221 
0. 6317 0. 6398 o. 6469 0. bes o. és72 0. 6604 0. 6623 0. 6629 
9. 1957 0. 1851 0. 1673 0. 1429 0. 1127 0. 0779 ; ; 
0. 6619 0, 6105 0. 5655 0. 5271 0. 4965 0. 4743 
3.5574 3- 4439 3. 3333 3+ 2313 3. 1441 3- 9774 
Fy 0. 4392 0. 4397 0. 4401 0. 4403 0. 4404 0. 4404 
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Mo = 7, Bx = 20°, « = 10° 


9 
g 0°00" | 11°15" | 22°30 | 33°45' 


0. 00 1, 8348 1. 8362 1, 8404 1, 8472 1, 8566 1, 8684 
0. 6678 0, 6683 0. 6698 0. 6723 0, 6758 0, 6800 
0, 0000 0. 0444 0. 0879 0, 1293 0. 1676 0, 2017 
1. 4853 1, 4670 1.4135 1, 3293 1, 2211 1, 0969 
4.7533 | 4.7113 | 4.5880 | 4.3910 | 4.1325 | 3.8279 
0.0 1. 8377 1. 83 1, 8463 1, 856 1, 8713 1, 8892 
; 6 6ros ° 6ec8 a eee ° 6e73 0, 6728 0, 6796 
0. 0000 0. 047 0, 0945 0, 1385 0. 1785 0. 2133 
1, 4851 1, 466 1, 4136 1 3297 1, 2220 1, 0983 
4. 7526 4.7190 4. 6199 4. 460 4. 2504 4, 0005 
0. 10 1. 8406 1, 8429 1. 8497 1, 8608 1, 8760 1, 894 
oneent 0.6530 | 0.6557 | 0.6602 | 0, 6663 0.6734 
0.0000 0.0505 0.0995 0.1456 0. 1873 0.2234 
1, 4842 1. 4660 1, 4131 1. 3298 1, 2225 1, 0994 
4.7506 | 4.7191 | 4.6260 | 4.4764 | 4.2780 | 4.0413 
0.1 1, 8435 1. 8459 1, 8529 1, 864 1, 8799 1, 8992 
; nae 0. 6453 0, 6482 ro) 6534 0, 6597 0, 6679 
0, 0000 0, 0526 0, 1037 ©. 1516 0, 1948 0, 2321 
1. 4827 1, 4647 1, 4122 1, 3293 1, 2227 1, 1002 
4.7473 | 4.7174 | 4.6290 | 4.4867 | 4.2976 | 4.0712 
0. 20 1. 8465 1. 8489 1. 8560 1, 8677 1, 8835 1.9031 
0. 6365 0. 6376 0, 6408 0. 6460 0, 6531 0. 6618 
0, 0000 0, 0546 0, 1074 0. 1569 0, 2016 0, 239 
1. 4807 1, 4628 1, 4107 1, 3284 1, 222 1, 100, 
4.7427 | 4.7142 | 4.6299 | 4.4940 | 4.312 4.0952 
0.2 1. 8494 1. 8518 1, 8591 1, 8709 1, 8869 1, 9066 
; 0. 6388 0. 6299 0. 6333 0. 6389 0. 6465 0. 6557 
0, 0000 0. 0563 0.1109 0. 1619 0. 2077 0, 2470 
1. 4781 1. 4604 1, 4087 1, 3271 1, 2220 1.1010 
4.7368 | 4.7096 | 4.6291 | 4.4989 | 4.3249 | 4.1153 
0. 30 1, 8524 1, 8548 1, 8621 1. 8740 1, 8901 1.9099 
0. 6211 0, 6223 0. 6259 ©. 6319 0. 6399 0. 6497 
0, 0900 0. 0580 0.1141 0.-1665 0, 2135 0. 2536 
1.4750 1.4575 1. 4062 1. 3253 1,2211 1.1010 
4.7297 | 4.7036 | 4.6266 | 4.5018 | 4.3347 | 4.1325 
1. 8578 1. 8651 1. 8769 1, 8931 1.9130 
©. 6147 0. 6186 ©, 6249 0, 6334 0. 6437 
0. 0595 0.1171 9, 1708 0, 2189 0. 2598 
1 4540 1. 4032 1. 3231 1, 2198 1, 1006 
4. 6964 4. 6227 4. 5031 4.3425 4.1474 
1, 8608 1, 8681 1. 8800 1, 8961 1.9160 
0, 6072 0, 6113 ©, 6179 0. 6269 0, 6378 
0, 0610 9. 1199 0.1749 0, 2240 0, 2656 
1, 4500 1, 3998 1, 3205 1, 2181 1, 1000 
4. 6879 4. 6174 4. 5028 4.3485 4. 1603 
1, 8637 1, 8710 1, 8829 1, 8991 1.9189 
0. §997 0, 6040 0. 6110 0, 620. 0, 6319 
0. 0624 ©. 1227 ©. 1788 0, 228 0, 2711 
1.4455 17458 1, 3174 1, 2161 1,0991 
4. 6782 {6108 4. 5011 4. 3529 4.1714 
1. 885 1.901 1.921 
fr) bari Co) biae Aree 
0. 1825 0. 233 0. 2764 
1. 3140 1.213 1. 0980 
4.4980 | 4.3558 4. 1810 


| 45°00 ak 56°15" | 


67°30’ 


1. 8824 
0. 6851 
0. 2307 
0. 9655 
3- 4945 


1.9101 
0. 6877 
0. 2418 
0. 9673 
3- 7243 


1.9167 
0. 6827 
0.2527 
0. 9688 
3- 7788 


1.9216 
0. 6773 
0. 2622 
0. 9702 
3. 8189 


1.9258 
0. 6719 
0. 2706 
0.9714 
3.8517 


1.9295 
0. 6664 
0, 2783 
0. 9724 
3. 8797 


1.9329 
0. 6609 
0, 2855 
0. 9731 
3. 9043 


1. 9360 
0. 6555 
0. 2922 


9. 9737 
3. 9262 


1.9390 
0. 6502 
0. 2984 


785° | 


1, 8982 
0. 6909 
0. 2533 
0. 8350 
3. 1500 


1. 9337 
oO. 2306 
0. 2628 
0, 8370 
3. 4368 


1.9411 
0. 6925 


oa. 
0, 8389 
3. 5041 


1.9466 
o. 6878 
0. 2839 
0. 8407 
3. 5537 


1.9510 
0. 6829 
0, 2927 
0. 8423 
3. 5944 


1.9549 
0. 6780 
9, 3007 
0. 8438 
3. 6295 


1.9583 
0. 6732 
©. 3081 
0, 8452 
3. 6606 


1, 9614 
0. 6683 
eae 
0. 8464 
3. 6886 


1. 9643 
0. 6636 
©, 3214 
0. 8475 
3. 7142 


1. 9670 
0. 6589 


90°00’ 


Meo = 7, Bx = 20°, & = 10° 
‘ 
0°00" | 11°15’ | 22°30’ | 33°45’ | 45°00’ | 56°15’ 


wee 


67°30 | 78°45! 90°00’ 


el 


0.55 1. 8673 1. 8698 1. 8770 1. 8888 1. 9048 1.9244 1. 9470 1.9720 1. 9984 
0. 5832 0. 5848 0. 5896 ©. $973 0. 6077 0. 6203 0. 6345 0. 6498 0. 6652 
O. 0000 0. 0650 o. 1278 o. 1861 0. 2379 0. 2815 0. 3155 0. 3386 0. 3502 
1.4515 1. 4349 1. 3866 1.3101 1.2111 1. 0985 0. 9737 0. 8499 0. 7311 
4.6756 | 4-6550 | 4-5938 | 4.4936 | 4.3573 | 4.1890 3- 9941 3. 7793 3. 5521 
0, 60 1. 8704 1. 8728 1. 8800 1. 8917 1.9076 1.9270 1.9495 1.9743 2. 0005 
0. 5757 0. 5774 0. 5824 0. §905 0. 6014 0. 6145 0. 6294 0. 6453 0. 6614 
0. 0000 0. 0663 0. 1302 0. 1895 0. 2422 0. 2864 0. 3206 oO. 3338 0. 3552 
1.4452 1. 4289 1. 3812 1. 3057 1. 2080 1. 0947 0. 9732 0. 8504 0. 7323 
4.6612 | 4.6416 | 4.5834 | 4.4879 | 4.3575 | 41957 4.0072 3. 7978 3- 5746 
0. 65 1, 87 1. 8758 1. 8830 1. 8946 1.910 1. 9296 1.951 1. 9764 2. 002 
0. 5683 °. eo 0. ea oO. say 0. aoe oO. 2088 °. oa 0. 6409 °. eee 
0. 0000 0. 0675 0. 1325 0. 1929 0. 2463 0. 2911 0. 3256 oO. fas 0. 3599 
1. 4384 1. 4223 1. 3754 1. 3010 1. 2046 1. 0927 0. 9725 0. 8507 ©. 7335 
4.6455 | 4.6270 | 4.5717 | 4-4809 | 43563 | 4.2010 | 4.0189 3. 8151 3- 5957 
9. 7° 1. 8765 1. 8789 1. 8860 1. 8975 1.9131 1. 9322 1.9542 1. 9786 2. 0044 
0. 5607 0. §625 0. 5680 0. $769 0. 5888 0. 6032 0. 6194 0. 6366 0. 6539 
0. 0000 0. 0686 0. 1348 0. 1961 0. 2503 0. 2956 0. 3304 0. 3536 0. 3643 
1.4311 1. 4153 1. 3691 1. 2958 1. 2008 1. 0904 0.9716 0. 8509 0. 7345 
4.6286 | 4.6111 | 4.5588 | 4.4726 | 4.3539 | 4.2051 4. 0294 3. 8311 3. 6157 
0.75 1. 8797 1. 8820 1. 8890 1. 9004 1.9158 1. 9347 1.9565 1. 9806 2. 0062 
0. 5532 0. 5551 0. 5608 0. §701 0. 5826 0. 5976 0. 6145 0. 6323 0. 6503 
0. 0009 0. 0698 0. 1370 0. 1992 0. 2542 0. 3000 0. 3350 0. 3581 0. 3686 
1 4232 1. 4077 1. 3623 1. 2902 1. 1967 1. 0878 0. 9704 0. 8510 0. 7354 
4.6105 | 4.5940 | 4.5446 | 4.4631 | 4.3503 | 4.2079 4. 0386 3. 8459 3. 6344 
0, 8° 1. 8828 1. 8852 1, 8921 1.90 1.918 1. 9372 1. 9588 1, 9826 2. 0079 
0. 5456 °. 5456 ° oe oO. Be °. me oO. 2h 0. 6096 0. 6281 0. 6467 
©. 0000 0. 0709 0. 1392 0. 2023 0. 2580 0. 3042 0. 3395 O. 3625 0. 3726 
1.4148 1. 3996 1.3550 1. 2842 1.1921 1.0849 0. 9690 0. 8509 0. 7363 
4.5941 4.5756 | 4.5292 | 4.4523 4. 3453 4. 2095 4.0467 3. 8596 3. 6522 
0, 85 1. 8860 1. 8883 1. 8951 1. 9062 1.9212 1.9397 1.9610 1.9845 2. 0095 
0. 5380 0. 5402 0. 5464 0. 5565 9.5701 0. 5864 0. 6047 0. 6240 0. 6432 
©. 0000 0. 0720 0. 1412 0. 2052 0. 2616 0. 3084 0. 3438 0. 3668 0. 3765 
1. 4059 1.3910 1. 3472 1.2777 1. 1873 1.0817 0. 9675 0. 8507 0. 7371 
4- 5704 4.5559 4.5125 4. 4402 4.3391 4. 2999 4.0536 3. 8722 3. 6689 
0, 90 1.8893 1. 8916 1. 8983 1. 9092 1.9240 ae 9421 1.9631 1. 9863 2.0111 
0. 5304 0. 5326 0. 5392 0. 5497 0. $638 0. 5808 9. 5999 oO. es 0. 6398 
©, 0000 °. oe 0. 1433 0. 2081 0. 2652 0. 3124 0. 3480 0. 370 0. 3802 
1. 3964 1. 3818 1. 3389 1. 2708 1. 1820 1. 0782 0. 9656 0. 8503 ©. 7377 
4. 5483 4-5349 | 4.4944 4.4268 | 4.3317 | 4.2091 4.0594 3- 8838 3- 6848 
0.95 1.8926 1.8948 1.9014 1.9122 1.9267 1.9446 1. 9653 1.9881 2. 0126 
0. 5228 0. $251 0. 5319 0. $429 0. 5576 0. 5753 0. 5951 oO. aey 0. BR 
0. 0000 0. 0740 0. 1453 0. 2109 0. 2687 0. 3163 0. 3520 0. 374 0. 3838 
1, 3864 1.3721 L. 3301 1. 2634 4.1763 1.0744 0. 9636 0. 8498 0. 7383 
4. 5249 4.5125 4.4750 4.4120 4.3229 4.2070 4.0641 3. 8944 3. 6997 
1, 00 1. 8960 1, 8982 1. 9046 1.9152 1.9294 1.9470 1. 9674 1.9899 2.0141 
0.5150 0. 5174 0. 5245 0. 5360 0.5513 9. 5697 0. §903 0. 6119 0. 6332 
0, 0000 0. 0750 0, 1472 0. 2137 0. 2720 0. 3200 0. 3560 0. 3786 o. 3872 
1. 3757 1. 3618 1. 3207 1.2555 1.1702 1.0702 0. 9613 0. 8491 0. 7388 
4. 5001 4. 4887 4.4541 4- 3959 4.3128 4. 2037 4. 0676 3. 9040 3. 7138 
F, ©. 4368 0. 4369 4375 0. 4385 9. 4398 0. 4414 0. 4434 0. 4457 0. 4482 


335 


Meo = 7, By = 207, a = 10° 
ans $ 


: 101°15" | 112°30’ | 123045’ | 13500" al 146°15’ ‘| 146"15" | 157°30" | 168 157°30' y | 168°45° [_ 180°00' | 180°00" 
0, 00 1. 9337 1. 9524 1. 9707 1. 9877 2. 0023 2.0129 2. 0189 | 2. 1327 2. 0208 
0. 7038 0. 7106 0. 7173 0. 7235 0. 7288 0. 7326 0. 7348 0. 7763 ©. 7355 
0. 2746 0.2703 | 0.2536 0, 2223 0. 1747 0. 1162 0. 0572 ©. C000 S 0000 
0. 6021 0. 5083 | 0.4325 | 0.3759 | ©. 3349 | 0.3099 0. 2968 0, 2927 27 
2. 4939 2. 2098 1. 9690 1. 7783 1. 6403 1.5519 1. 5046 2. 4138 1 4898 
0.95 1. 9861 2.0139 | 2.0417 2. 0686 2. 0938 2.1152 2. 1296 2, 1346 
0.7166 | ©. 7270 0. 7374 9. 7474 0. 7567 0. 7644 0. 7695 0. 7712 
0. 2782 | 0.2706 0. 2514 0, 2197 0. 1763 0. 1240 0. 0647 ©, 0000 
0.6041 | 0. 5101 0. 4340 0, 3760 0. 3355 0, 3102 ©. 2968 ©, 2926 
2.8885 | 2.6574 | 2.4746 | 2.3542 | 2.3098 | 2.3361 2. 3888 2. 4132 
0.10 1.9952 2. 0234 2, 0511 2. 0774 2. 1010 2. 1200 2, 1321 2. 1363 
0. 7138 0. 7247 0. 7353 0. 7452 0. 7539 0. 7607 0. 7652 0. 7666 
0. 2893 0. 2814 0, 2621 0. 2308 o. 1878 O. 1341 0, 0705 ©. 0000 
0. 6062 0. 5120 ©. 4355 0. 3771 ©. 3361 0. 3103 0. 2966 0, 2923 
2.9757 | 2. 7505 2. 5698 2. 4458 2. 3871 2. 3837 | 2. 4023 2.4117 
0.15 2.0913 | 2 0295 2.0571 2. 0828 2. 1054 2. 1231 2. 1341 2. 1379 
0. 7102 0. 7214 0. 7321 0. 7419 0. 7502 0. 7567 0. 7610 0, 7624 
0, 2990 0. 2908 0, 2712 0. 2397 0. 1961 0. 1406 0. 0740 ©, 0000 
0. 6082 0. 5138 0. 4370 0, 3781 0. 3367 0. 3104 0. 2964 ©, 2920 
3. 0386 2.8161 | 2.6342 2. 5043 2. 4321 2. 4086 2. 4079 2. 4094 
0, 20 2.0269 2. 0342 2.0615 2. 0868 2. 1087 2.1255 2. 1359 2. 1394 
0, 7064 0. 7179 0. 7287 0. 7383 0. 7464 0. 7528 0. 7570 ©, 7584 
0. 3076 | 0.2930 0. 2790 0. 2469 0. 2024 0. 1451 0, 0762 ©. 0000 
0, 6102 0.5156 1 0, 4384 0. 3791 0. 3371 0. 3104 ©. 2960 0. 2915 
3. 0897 2, 8683 | 2. 6840 2. 5473 2. 4633 2. 4242 2.4101 2. 4065 
0. 25 2.2100 2. 0380 2.065! 2.0900 2.1113 2. 1276 2. 1375 2. 1408 
0.7025 | 0.7142 | 0.7251 | 0.7347 | ©. 7426 | 0. 7489 ©. 7531 0. 7546 
0. 3153 0. 3063 0. 2857 0, 2529 0. 2073 0. 1485 0. 0778 0. 0000 
0. 6121 0. 5174 0. 4399 0, 3801 0. 3375 O. 3103 0. 2955 0. 2909 
3. 1335 2.9124 2. 7251 2. 5814 2. 4866 2. 4347 2. 4104 2. 4029 
0. 30 2. 0133 2.0412 2, 0681 2, 0926 2. 1136 2. 1294 2. 1391 2. 1423 
0. 6985 0. 7106 0. 7216 0, 7311 0. 7389 0. 7451 0. 7494 0. 7509 
O. 3223 Oo. 3128 0, 2915 0. 2579 0. 2112 0. 1511 0. 0790 0. 0000 
2.6140 | 0, 5191 0. 4412 0, 3810 0. 3378 O. 3101 0. 2950 0. 2902 
3.1721 2.9509 2, 7602 2. 6097 2. 5049 2. 4420 2. 4092 2. 3987 
0. 35 2. 0163 2.0440 2, 0707 2, 0950 2. 1156 2.1311 2. 1405 2. 1437 
0.6947 | 9.7070 | 07181 | 0.7275 | 0.7353 | 0.7415 | 0.7458 0. 7473 
0. 3287 0, 3186 0. 2966 0, 2621 0. 2144 0, 1531 0. 0799 ©. 0000 
o. 6158 0, 5208 0. 4426 0, 3818 0. 3381 0. 3098 0. 2943 0. 2893 
3. 2070 2. 9853 2. 7999 2, 6336 2. 5196 2. 4469 2. 4070 2. 3939 
0. 40 2. 0190 2, 0465 2, 0730 2. 0971 2.1174 2. 1327 2. 1420 2.1451 
0. 6909 ©. 7035 0. 7147 0, 7241 0. 7318 ©. 7379 0. 7423 0. 7438 
0. 3346 | 0.3239 | 0.3011 0.2657 | 0.2170 | 0.1546 0, 0806 0. 0000 
0. 6175 0, §225 0. 4439 0, 3826 0, 3382 0, 3094 0. 2935 0. 2884 
3. 2389 3. 0165 2. 8184 2, 6544 2. 5316 2. 4500 2. 4038 2. 3885 
0. 45 2.0214 2. 0488 2, 0750 2. 0989 2.1191 2. 1343 2. 1434 2. 1465 
o. 6872 ©, 7001 0. 7114 0. 7208 0. 7284 ©. 7345 0. 7388 0. 7403 
0. 3400 0, 3287 0, 3051 0, 2688 0. 2191 O. 1538 0. 0811 ©. 0000 
o. 6192 0, 5241 0. 4452 0, 3833 0. 3383 0. 3089 0. 2926 0. 2874 
3. 2683 3. 0451 2, 8432 2. 6727 2.5415 2.4517 2. 3999 2. 3826 
0. 50 2. 0236 2. 0508 2. 0769 2. 1007 2. 1207 2. 1358 2. 1448 2. 1479 
0. 6836 0. 6968 0. 7083 0. 7176 0. 7251 0. 7311 0. 7354 0. 7369 
0. 3451 0. 3330 0. 3096 0. 2714 0. 2208 0. 1567 0. 0814 0. 0000 
9, 6209 0. 5257 0. 446 0. 3840 0. 3384 0 3083 0. 2917 0. 2863 
3. 2957 3- 0715 2. 865 2. 6889 2. 5496 24522 | 2 3952 | 2.3761 


Meo = 7, By = 20°, & = 10° 


wre 


©, 60 


0. 65 


0. 70 


0.75 


0. 80 


0, 90 


0,95 


lois’ | 112°30’ 


2, 0257 
0. 6801 
0. 3498 
0. 6225 
3. 3214 


2. 0275 
0. 6767 
0. 3542 
0. 6240 
3. 3455 


2. 0293 
0. 6735 
0. 3584 
0. 6255 
3. 3683 


2. 0310 
0. 6703 
0. 3623 
0, 6270 
3. 3898 


2. 0326 
pts 
0. 3659 
0, 6284 
3. 4104 


2. 0340 
0. 6642 
0. 3694 
0. 6297 
3- 4299 


2. 0354 
0. 6613 
0. 3727 
0. 6310 
3. 4485 


2. 0367 
0. 6584 
9. 375 

0. 6323 
3. 4663 


2. 0380 


O38 


pr 0136 
3- 4933 
2. 0392 
een 
0. 3816 


0. 6347 
3. 4996 


0. 4507 


. 0527 
6937 
3371 
5273 
. 0962 


0544 
6906 
. 3408 
288 
1193 


iad 
6877 
3442 


1411 


rpoooy wosos wosory wosgon YOON 


gory YwoooN 
wm 
w 
+ 
ox 


; 
123°45" | 135°00" | 146°15" | 157°30' | 168°45" | 180°00' | 180°00’ 


2, 0786 


pod oy NOVO ON NOV ONY NOP ON 
w w Wa w 
ig (S) -_ -_ 
Ww -_ Wey nxn 
a cx wa v 


poooy 
w 
N 
wn 
_ 


1023 
7146 


ROOOY YODDY NVO9DOR NOOHON NODON NPOEHDON NOPON YoOoON 
Ww N N uN N Nv Nu 
& & kore) [o) ~ ~] ~~ 
ix) - - fe} foe) “I wn w 
a ee) ° {o} oo rd 3 


pooory 
Nu 
_ 


1222 
7219 
cere 
3383 
5564 


1237 
7189 
2234 
3302 
5620 


Ad o ao Oo Aad 


N o o o Ss 


1251 
7159 
2243 
3381 
5665 


1264 
7130 
2250 
3378 
§701 


1277 
7101 
2255 
3375 
5729 


1289 
7°74 
2259 
3372 
5759 


1301 
7947 
a 
33 

5764 


1313 
7020 
2262 
3364 
5772 


1325 
296, 
3359 
5775 


1336 
6970 
2260 
0. 3354 
2. $772 


0. 4563 


poooy Yyoooy YOOOKR VNOGD ON NOOOY VOD ON 


poooy 


gon 
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1372 
7278 
1574 
3077 
4517 


1386 
7246 
1579 
3069 
4503 


1400 
7214 
1583 
3061 
4480 


1414 
7183 
1585 
3052 
4449 


1427 
TiS 
1586 
3042 
4411 


ROOON NOCOS VO OON YNODON 


ns o o o Aad 


1441 
7120 
1586 

031 
4366 


1455 
7090 
1585 
3019 
4313 


1468 
7°59 
1503 
3007 
4253 
1482 


7028 
1580 


yoooy voooy yoooy 


pogo 


1462 
7320 
0817 


2906 
3897 


1476 
7287 
0818 


28 
3836 


1491 
7253 
0819 
2882 


3768 


1505 
7220 
081 
286 


3693 


1519 
7187 
0819 
2854 
3611 


9998 KPOSDOY NOOO YODON 


SO SON 


1534 
7153 
0818 
2838 
3521 


1549 
7119 
0817 
2821 


3423 


1564 
7084 


poooy vpoooy poooYy 
° 
60 
= 
wm 


yooon 
fe) 
foo} 
o 
N 


+ 1493 
7335 
0000 
2851 
3690 


1507 
7302 
0000 
2838 
3613 


1521 
7268 
0000 
2824 


3529 


1535 
7234 
0000 
2809 


3439 


1550 
7200 
0000 
2793 
3342 


1565 
7165 
0000 
2775 
3237 


1581 
7130 
0090 
2756 
3123 


1597 
7°94 
0000 
2736 
3001 


YO00N NOOON NOOON NOGCON NOOON VYNOOON POO ON 


poooy 


1613 
7056 
0000 
2714 
2867 


1631 
7018 
0090 
2689 
2721 


0. 4545 


ypoooy 


pooon 


Mo = 7, By —. 20°, Z£= 15° 


t oe ee Se at ae aon 
0°00’ | 11°15’ } 22°30’ | 33°45’ | 45°00’ | 56°15’ | 67°30 | 78°45° | 90°00’ 
©. 00 1.7194 1.721 1.7278 1. 7383 1.7528 1.7710 1. 7926 1. 8173 1. 8445 
0. 6258 Oo. 2268 °. babs °. 6327 oO. as oO. o46 0. 652 0. 6615 oO. eg 
0, 0000 0. 0666 0. 1319 0. 194 0. 2539 0. 3079 0. 355: 0. 3959 0. 4271 
1.9056 1. 8738 1. 7816 1. 6382 1. 4569 1. 2539 1.045 0. 8460 0. 6665 
5- 0295 4. 9694 4. 7936 4.5146 4.1519 3- 7300 3-275 2. 8161 2. 3749 
0.05 1.7226 1. 7256 1.734 1. 7487 1, 7682 1. 7925 1. 8209 1. 8528 1. 8875 
0. 6169 0. 6181 0. ate 0. 6270 ©. 6347 0. 6442 0. 6553 0. 6679 0. 681 
©. 0000 0. 0703 0. 1388 ©. 2040 0. 2641 0. 3175 0. 3629 0. 3987 0. 423 
1, 9052 1, 8736 1, 7821 3, £396 3.4594 1.2575 1.0500 0, 8511 o. 6718 
5. 0288 4.9771 4. 8249 4. 5817 4. 2617 3. 8846 3- 4713 3.0454 2. 6286 
0, 10 1.7259 1.7290 1. 7384 1.7537 1.7745 1. 8003 1. 8303 1, 8639 1. 9002 
0, 6081 0. 6094 0. 6132 0. 6196 0. 6283 0. 6391 0. 6517 0. 6659 0. 6812 
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1, 9022 1, 8712 1, 7812 1, 6409 1, 4633 1. 2640 1. 0586 0. 8613 0. 6827 
5.0232 | 4.9771 | 4.8413 | 4.6229 | 4.3337 | 3.9891 3. 6075 3. 2091 2. 8138 
0. 20 1, 7325 1. 7358 1. 7458 1. 7621 1, 7842 1. 8114 1. 8430 1. 8780 1.9157 
0. $905 fo) He °. 7368 0, 6045 0. biso 0. 6280 0. 6432 0. 6601 0. 6781 
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- 3963 
+ 5434 


. 8331 
. 6976 
. 0763 
- 3875 
. 5233 


. 8367 
. 6910 
0. 0772 
1. 3782 
4 5021 


0. 5549 


‘| 33°45" | 45°00" | 56°15" | 


pPeoOr fproor -froom 


Proor 


S:0°O:5 


BO OLR ae OOr 


Peo or 


0 


8231 
7609 
. 1257 
3556 
5589 


8264 
7546 
1281 
3507 
5495 


. 8297 
7484 
1303 
3455 
5389 


8330 
7423 
1324 
3398 
$273 


8363 
7361 
1343 
3338 
£5145 


Proom Broor froon froeH 


proon 


8396 
7300 
1362 
3273 
5006 


Pproon 


. 8429 
7238 
1381 
3204 
4856 


8463 
7177 
1398 
3131 
4695 


8497 
7115 
1415 
3054 


POOF PO OS 


Proor 


343 


1, 
co) 
. 1486 


Boe 


Proom- fProor 


ir OOF 


8356 
7688 


2950 
4936 


. 8388 


7628 
1513 
2906 
4858 


8420 
7568 
1538 
2859 
477° 


8452 
7508 
1562 
2807 
4669 


. 8484 
- 7449 
21985 
22752 
- 4558 


. 8516 


. 7389 


. 1607 
. 2693 


4435 


- 8549 


+ 733° 
. 1628 
. 2630 
. 4301 


. 8581 
7271 


. 1648 


. 2563 
. 4156 


. 8614 


7211 


. 1667 
+ 2493 


~ 67°30" | 


1, 8500 
0.7778 
0. 1661 
1, 2279 
4.4190 


8531 
7720 
1690 
- 2239 
4128 


oe 
7962 
1718 
2196 
4955 


8593 
7605 
1745 
2150 
3970 


8624 
7547 


PrOOH PeOO-= PHOOK SrOO= SPrOOR- Froor 
sa is ad 
~“N 
me 3 3 
ON Ww fo} 


Broor 
S 
a 
Ww 
NX 


broor 
_ 
co 
wy) 
foo) 


78°45" 


90°00’ 
1. 8657 1. 8821 
0. 7875 0. 7976 
0.1775 0, 1825 
1.1573 1, 0866 
4. 3379 4.2536 
1, 8687 1. 8851 
0. 7819 0. 7922 
0, 1806 0. 1856 
1.1538 1. 0833 
4. 3330 4.2495 
1, 8717 1. 8880 
0. 7764 0. 7869 
0. 1835 0. 1885 
1.1499 1, 0798 
4. 3269 4.2442 
1, 8747 1, 8908 
0. 7799 0. 7815 
0. 1863 0. 1912 
1.1457 1, 0760 
4.3197 4. 2378 
1. 8777 1, 8937 
0. 7654 0. 7763 
0.1889 0.1938 
1.1412 1.0719 
4. 31l4 4. 2303 
1. 8806 1. 8966 
0. 7599 0. 7710 
0. 1913 0. 1962 
1. 1364 1. 0675 
4. 3019 4.2216 
1. 8836 1. 8995 
0. 7544 0. 7657 
0. 1936 0. 1984 
1.1313 1. 0628 
4.2913 4.2119 
1. 8866 1. 9023 
0. 7489 0. 7605 
0. 1958 0. 2006 
1. 1258 1. 0578 
4.2797 4.2011 
1. 8896 1.9052 
0. 7435 9. 7552 
0. 1979 0. 2027 
1.1200 1.0525 
4. 2669 4. 1892 
1. 8927 1.9081 
0. 7380 0. 7500 
0. 2000 0. 2046 
1. 1138 1.0469 
4. 2529 4. 1762 
0. 5552 0. 5551 


Mx =7, Bx = 25°, @ = 5” 


% 
E sc es aaa ae i be as aia 2 a 
101°15" | 112°30" | 123°48" | 135°00" | 146715" | 157°30" | 168°45" | 180°00" | 180°00" 
0. 00 4. 8115 1. 8199 1, 8277 1. 8346 1, 8404 1. eae 1. 8473 1.9414 1, 8481 
o. 8447 0. 8486 0. 8523 0. 8555 0. 8582 0. 8602 o. 8614 0. 9053 >. 8618 
0. 1115 0, 1057 0. 0954 0. 0813 0. 0638 0, 0440 0. 0223 ©, C000 0. 0000 
1.0325 0. 9692 0. 9138 0. 8674 0, 8310 0. 8048 0. 7892 °. ge 0. 7840 
3. 6275 3. 4673 3. 3243 3. 2030 3. 1063 3. 0362 2.9939 3. 8883 2.9797 
0. 05 1. 8649 1. 8822 1. 898 1.91 1,926 1.9360 1.9421 1.9441 
oO. Hae 0. 8701 0. 8785 °. Bae oO. Sit 0. 8956 0. 8985 0. 8994 
9. 1250 | 0. 1186 0. 1075 0.0920 0. 0727 0. 0504 0. 0257 0. 0000 
1.0327 | 0.9694 0.9139 0. 8674 ©, 8309 0, 8047 a. 7890 0. 7838 
4.0983 | 4.0239 | 3.9665 | 3.9270 | 3.9037 | 3.8924 3. 8882 3. 8873 
0. 10 1. 8697 1 8869 1.9031 1.9177 1.9299 1.9391 1.9448 1.9468 
0. 8566. {| 0. 8649 0. 8728 oO. b798 oO. 3c7 °. $881 0. 8929 0. 8938 
0. 1357 0, 1292 0.1175 O. 1009 9, 0800 0, 0556 0. 0284 0. 0000 
1. 0327 0. 9693 0. 9137 o 8672 0, 8306 0. 8043 o. 7886 0. 7833 
41261 | 4.0509 | 3.9904 | 3.9456 | 3.9155 | 3.8974 3. 8883 3. 8855 
0. 15 1. 8737 1, 8908 1, 9068 1.9211 1, 9330 1,941 1.9475 1.9494 
0. 8511 ©. 8595 0. 8674 0. 8745 Oo. 403 °. 8847 o. 8875 0, 8884 
0. 1439 0. 1371 0. 1249 0. 1074 0, 0853 ©, 0593 0. 0303 0, 0000 
1.9323 | 0.9689 { 0.9132 | 0.8666 | 0,8299 | 0, 8036 o. 7878 o, Gee 
4. 1430 4. 0671 4. 0043 3.9558 3. 9212 3. 8988 3. 8866 3. 8827 
0. 20 1. 8773 1, 8942 1,9101 1, 9242 1.9359 1,9446 1.9501 1.9519 
0. 8455 | 0. 8541 0, 8620 Oo. 3691 ro Reo oO. Rig o. 8822 o, 8831 
0.1507 | 0.1436 0.1308 0.1126 0.0894 0.0621 0.0318 ©.0000 
1.0316 0. 9682 0.9125 0. 8658 0, 8290 0, 8026 o. 7867 om fiat 
4.1547 4.0780 4.0133 3.9618 3. 9238 3. 8982 3. 8836 3. 878 
0. 25 1. 8807 1. 8975 1.9132 1.9271 1. 9386 1.9473 1.9526 1.9544 
0. 8399 0. 8486 0. 8567 0. 8639 0. 8698 0. 8742 0. 8770 0. 8779 
0. 1565 0. 1492 0. 1359 0. 1170 0. 0929 0. 0645 ©. 0330 0. 0000 
1. 0306 0. 9672 0.9114 0. 8647 0. 8278 0. 8013 0. 7854 0. 7800 
4.1628 | 4.0854 | 4.0190 | 3.9651 3.9242 | 3.8959 3. 8794 3. 8740 
9. 30 1. 8839 1. 9006 1.9161 1.92 1.941 1. 1.9551 1.9569 
0. 8344 0. 8432 0. 8514 ro ash oO. ae 0. Rea; 0, 8719 0. 8728 
0. 1615 0. 1540 0. 1403 0. 1207 0. 0958 0. 0666 0. 0341 0. C000 
1.0293 0. 9659 0.9101 0. 8633 0. 8264 0. 7998 0. 7838 0. 7784 
4.1683 | 4.0903 | 4.0223 | 3.9662 | 3.9229 | 3.8923 3. 8742 3- 8682 
O. 35 1. 8870 1. 9036 1.9190 1.932 1.9440 1.952 1.9576 1.9594 
0. 8289 0. 8379 0. baee oO. oe 0. Rte oO. Rat 0. 8669 0. 8679 
o. 1661 0. 1583 0. 1441 0. 1240 0. 0984 0. 0683 0. 0350 0. 0000 
1.0277 0. 9644 0. 9086 o. 8617 0. 8246 0. Ge 0. 7819 0. 7765 
4.1717 4.0931 4. 0238 3.9657 3.9202 3. 8876 3. 8681 3. 8616 
0. 40 1. 8901 1.9065 1.9218 1. 1.9466 | 1. 1.9691 1.9618 
0. 8235 0. 8327 0. 8411 o. aaae o. 846 o. Be 0. 8620 0. 8630 
0. 1702 O. £621 0. 1476 0. 126 ©. 1006 0. 0699 0. 0358 0. 0000 
1.0258 9. 9626 0. 9067 o. 8598 0. 8227 °. 7352 0. 7798 ©. 7744 
4- 1734 4.0942 4. 0236 3. 9637 3. 9162 3. 881 3. 8611 3. 8541 
0. 45 1. 8930 1.9094 1. 9246 1. 9380 1 1 1. 1, 9625 1. 9642 
o. 8182 0. 8274 fc) be co) 0. ee ° ay97 O. cae 0. 8572 0. 8582 
0. 1740 0. 1656 0. 1507 0. 1295 0. 1026 0. 0712 0. 0364 0. 0000 
1. 0236 0. 9605 0. 9047 0. 8577 0. 8205 0. 7937 0. 7775 0. 7721 
4- 1734 4. 0937 4.0219 3. 9604 3. 9110 3- 8750 3. 8531 3- 8457 


Mec == 7, Bx = 25°, @ = 8° 


5 lor 15! 12°30" | 123°45’ | 135°00’ | ne 157°30" | 168°45’ | 180°00’ 0” | 168°45" | 180700" | 180200" 180°00’ 


0.55 1. 8988 1.9149 1.9299 1, 9432 1,9541 1, 9623 1. 9673 1. 9691 
» °. Ba76 °. gi73 0. 8260 °. 8337 0, 8401 0. 8448 0, 8477 °. 3487 
o. 1806 0. 1718 0.1561 ©. 1340 0. 1061 0. 0736 0, 0376 0. 9000 
1.0184 0.9555 0. 8998 0. 8527 0. 8154 oO. fee 0. 7722 0. 7667 
4. 1694 4. 0888 4.0148 3. 9503 3. 8976 3. 8586 3. 8347 3. 8266 
0. 60 1.9016 1.9176 1, 9326 1.9458 1 9596 1, 9648 1.9698 1.9715 
o. 8024 0. $122 0. 8211 0. 8289 0. 8353 0. 8401 0. 8430 0. 8440 | 
o. 1836 0. 1745 0. 1585 0. 1359 0. 1076 0. 0746 0. 0381 0.0000 
1.0154 0. 9526 0. 8969 0. 8499 0. 8125 0.7855 0. 7692 0. 7637 
4.1655 | 4.0844 | 4.0094 | 3.9436 | 3.8894 | 3.8491 3. 8243 3. 8159 
0.6 1. 9044 1. 9203 1.9352 1.9483 1.9591 1.9672 1,9722 1.973 | 
? Oo. ze 0. 8071 0, Sie2 0. 8241 ° 3306 oO. 8324 to) 3484 °. es j 
o. 1863 0. 1770 0. 1607 0. 1377 0, 1090 0.0755 0. 0386 0. 0000 
1.0122 0. 9495 0. 8939 0. 8468 0. 8094 0. 7823 0. 7659 0. 7604 
4- 1605 4.0790 4. 0030 3-9359 3. 8803 3. 8387 | 3. 8130 3- 8043 
0. 70 1. 9072 1, 9230 1. 9378 1.9508 1, 9616 1, 9696 1.9746 1.9763 
0. 7921 0. 8022 0. 8114 0. 8194 0. 8259 0. 8308 0, 8338 0, 8348 
0. 1889 0. 1793 0. 1627 0. 1394 0. 1102 0, 0763 0, 0390 0, 9000 
1. 0086 0. 9461 0. 8906 ©. 8435 0, 8060 Q. 7789 0. 7625 0. 7579 
4. 1543 4.0724 3- 9956 3. 9272 3. 8702 3. 8275 3. 8009 3.7919 
0.75 1.9099 1, 9257 1. 9404 1.9534 1.9641 1.9721 1.9770 1.9787 | 
o. 7870 0. 7972 0. 8066 0. 8146 0. 8213 0. 8262 0. 8292 0, 8302 | 
0.1913 0.1815 0.1646 0.1409 0.1114 0.0771 0.0394 0.9000 
1. 0048 °. 9425 0. 8870 0. 8400 0. 8025 0. 7753 0. 7588 0. 7533 
4.1470 | 4.0648 3. 9871 3.9175 3. 8593 3. 8153 3. 7880 3. 7787 
o. 80 1.9127 1.9284 1. 9430 1.9559 1. 9666 1.9745 1.9795 1.9811 
©. 7819 ©. 7923 o. 8018 0. 8099 0. 8166 0. 8216 0. 8246 0. 8256 | 
Oo. 1936 0. 1836 0. 1663 0.1424 0. 1125 0. 0778 0. 0398 0.9000 =, 
1. 0008 0. 9386 oe. 8832 0. 8362 0. 7987 0. 7714 0. 7549 0. 7494 
4.1386 | 4.0561 3-9777 3- 9069 3. 8474 3- 8023 3- 7742 | 3- 7646 
o. 85 1.9155 1.9311 1.9456 1.9584 1.9691 1.9770 1.9819 + 1.9836 
0. 7769 0. 7874 0. 7970 0. 8053 0. 8120 o. 8170 0. 8200 | 0. 8210 
0.1957 | 0. 1855 0. 1680 0. 1437 0. 1135 0. 0785 0.0401 |! 0.9000 
0. 9964 | 0. 9345 0. 8792 0. 8322 0. 7946 0. 7673 0. 7508 0. 7452 | 
4. 1292 4. 0464 3- 9672 3. 8953 3- 8346 3. 7884 3- 7596 3- 7497 
0. 90 1.9182 1. 9337 1. 9482 1.9610 1.9716 1.9795 1.9844 1. 9861 
0. 7718 0. 7825 0. 7922 0. 8006 0, 8074 0. 8124 0. 8154 0. 8165 
0. 1978 0. 1873 0. 1695 0. 1449 0. 1144 0.0791 0. 0404 0. 0000 
0. 9918 0. 9301 0. 8749 0. 8279 0. 7903 0. 7630 0. 7464 0. 7408 
4. 1187 4. 9357 3- 9557 3. 8828 3. 8209 3- 7736 3- 7441 3- 7339 
0.9 1.9210 1.9364 1. 9508 1.9636 j 1.9741 1. 9820 1. 9869 1. 9886 
, 0. 7668 oO. are fo) oho °. ae 0. 8027 0. 8077 a Sick o. 8118 
0. 1997 0. 1890 0. 1709 0. 1461 0. 1152 0. 0796 0. 0406 0. 0000 
0. 9868 0. 9254 0. 8704 0. 8234 0. 7858 0. 7584 0. 7418 0. 7362 
4- 1072 4- 0239 3- 9433 3. 8693 3. 8062 3. 7579 3- 7276 3- 7172 
1.00 1.9238 ‘ 
0. 7617 ; 
0. 2015 . 
0. 9816 F 
4.0945 . 
Py ©. $549 Pr . 


345 


Ma = 7, Bx = 25°, @ = 10° 


0 
: = = eee ts 
0°00" | 11°15’ | 22°30" | 33°45’ | 45°00" | 56°15’ | 67°30’ | 78%5' | 90°00’ 
0. 00° 1. 6484 1. 6500 1. 6547 1. 6624 1. 6730 1, 6862 1, 7018 1,719 1.7385 
o- 7687 o. 7694 0. 7716 ©. 7752 0, 7861 0. 7863 0. 7936 0. 801 0. 8107 
9. 0000 9. 0426 0. 0841 O. 1234 Q. 1594 9, 1908 0, 2167 0. 2358 0. 2469 
1- 9341 1.9138 1. 8543 1. 7602 1. 6384 1.4974 1. 3462 1. 1937 1.0477 
5- 0296 49918 4. 8805 4. 7023 4. 4675 4. 1893 3. 8826 3. 5632 3. 2462 
0. 05 1.6522 1.6549 1. 6627 1.6757 1. 6933 1.7152 1.7410 og ee 1. 8012 
o- 7606 o. 7619 0. 7657 0.7719 0. 7804 0. 7909 0, 8033 0. 8172 0, 8322 
9: 0000 9. 0468 0. 0922 0. 1347 0. 1729 0. 2057 0, 2317 0. 2498 0, 2590 
1- 9338 1.9135 1.8543 1, 7606 1. 6392 1.4985 1.3477 1.1954 1.0495 
5: 0290 5- 0004 4.9163 4.7814 4. 6032 4.3917 4. 1586 3.9372 3. 6816 
0. 10 1.6560 1. 6588 1. 6671 1. 6807 1. 6992 1.7222 1.7490 1. 7789 1. 8112 
o- 7525 o. 7539 0. 7581 0. 7648 0. 7741 0. 7855 0. 7988 0. 8136 0, 8294 
9. 0000 0. 0498 0. 0980 0. 1430 0. 1835 0. 2181 0. 2494 0. 2645 0. 2743 
1- 9327 1.9125 1. 8536 1. 7603 1. 6395 1. 4993 1. 3489 1, 1969 1.0511 
5.0270 5. 0004 4.9222 4.7964 4. 6299 4.4317 4.2126 3.9849 3. 7617 
0.15 1- 6599 1. 6628 1. 6713 1. 6853 1, 7043 1.7278 1.7552 1. 7856 1. 8183 
o- 7445 o- 7460 0. 7504 0. 7576 0. 7674 0. 7795 0. 7935 0. 8090 0. 8255 
0. 0000 0. 0522 0. 1028 0. 1501 0. 1924 0. 2285 0, 2570 0. 2769 0, 2872 
1.9309 | 1.9109 | 1.8523 | 1.7595 | 1.6393 | 1.4998 1. 3499 1, 1983 1, 0527 
5- 0237 4.9986 4.9248 4. 8060 4. 6484 4. 4602 4.2514 4. 0335 3. 8187 
0. 20 1- 6637 3. 6667 1.6754 1, 6896 1, 7089 1.7327 1. 7604 1.7912 1, 8240 
o- 7365 0. 7381 0. 7427 0. 7504 0. 7607 0. 7733 0. 7880 0. 8041 o, 8214 
9. 0000 0. 0544 0. 1071 0. 1563 0.2003 0.2377 0.2673 0.2878 0.2985 
1 9285 1 9086 1.8504 1.7582 1. 6386 1.4998 1, 3506 1. 1994 1,0541 
5.0191 4: 9954 4.9253 4. 8125 4. 6624 4. 4826 4. 2824 4.0725 3. 8643 
0. 25 1. 6676 1. 6705 1, 6793 1. 6937 1, 7132 1. 7373 1.7651 1.7960 1. 8289 
0. 7286 0. 7302 0. 7351 0. 7431 ©. 7539 0. 7671 0. 7823 0. 7990 c 8165 
fommererer®) 0. 0564 0.1110 ©. 1619 0. 2075 0. 2461 0. 2766 0. 2977 0. 3086 
1. 9253 1.9056 1. 8478 1. 7563 1. 6375 1. 4995 1. 3510 1. 2004 1.0553 
5. 0133 4. 9907 4.9241 4. 8166 4. 6732 4. 5010 4. 3085 4. 1055 3. 9029 
0. 30 1.6715 1. 6744 1. 6833 1. 6977 1.7174 1.7415 1.7695 1. 8004 1. 8333 
0. 7207 0. 7225 0. 7276 0. 7359 0. 7471 0. 7609 0. 7766 0. 7938 0. 8118 
9. 0000 0. 0583 0. 1146 0. 1671 0.2141 0. 2538 0. 2851 0. 3067 0.3179 
1.9215 1.9019 1. 8447 1.7539 1.6359 1. 4988 1.3511 1, 2011 1, 0564 
50062 | 4.9847 | 4.9213 | 4.8187 | 4.6817 | 4.5165 4. 3310 4. 1343 3- 9366 
0. 35 1 6753 1. 6783 1. 6872 1.7017 1.7214 1.7456 1.7736 1. 8045 1. 8374 
0. 7129 0.7147 0. 7200 0. 7287 0. 7404 0. 7546 0.7710 0. 7887 0. 8072 
0. 0000 0. 0600 0. 1180 0. 1720 0. 2202 0. 2610 0. 2930 0. 3151 0. 3264 
1.9170 1. 8977 1.8409 1.7509 1. 6339 1.4977 1. 3508 1, 2016 1.0573 
49979 | 4.9774 | 4.9170 | 4.8192 | 4.6881 | 4.5295 4. 3506 4. 1599 3- 9667 
0. 40 1. 6792 1. 6822 1.6911 1. 7056 1.7253 1.7495 1.7775 1. 8083 1.8411 
0. 7951 0. 7070 0. 7126 0. 7215 0. 7337 oO. 748 0. 7653 0. 7835 0. 8025 
0. 0000 0, 0616 0. 1212 0. 1766 0. 2260 0. 267 0. 3005 0. 3229 ©. 3343 
41.9119 1, 8927 1. 8365 1. 7474 1. 6314 1. 4963 1. 3504 1. 2018 1.0581 
4.9883 | 4.9689 | 4.9114 | 4.8181 | 4.6927 | 4.5404 4. 3679 4. 1827 3- 9937 
0. 45 1. 6831 1. 6861 1. 6950 1. 7095 1.7291 1. 7533 1.7812 1. 8119 1. 8445 
0. 6974 0, 6994 ©. 7051 0.7144 0. 7270 0. 7423 0. 7597 0. 7784 0. 7978 
9. 0000 0. 0632 O. 4242 ©. 1810 ©. 2315 0. 2742 ©. 3075 ©, 3302 ©. 3416 
1. 9062 1. 8872 1. 8316 1. 7433 1. 6284 1.4944 1. 3496 1, 2019 1.0587 
49776 | 4.9592 | 4.9045 | 4.8155 | 4.6957 | 4.5496 4. 3831 4. 2033 4. 0183 
0. 50 1. 6871 1. 6900 1. 6989 1. 7134 1. 7329 1. 7570 1. 7847 1. 8153 1, 8478 
0. 6897 0. 6917 0. 6977 0. 7074 0. 720 0. 7361 0. 7541 0. 7734 0. 7932 
©, 0000 0. 0647 0.1271 0. 1851 0. 236 0. 2803 ©. 3141 0. 3372 ©. 3486 
1.8998 1.8810 1.8261 1.7387 1.6250 1.4922 1.3485 1.2017 1.0591 
4. 9657 4. 9482 4. 8953 4. 8116 4. 6972 4.5571 4. 3966 4. 2220 4.0407 _ 
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Mx =7, Bx = 25°, = 10° 
$ 
0°00" | 11°15" | 22°30" 33°45" | 45°00" | 56°15" | 67°30’ | 78°45’ | 90°00’ 


0.55 1. 6910 1.6940 1. 7028 1.7172 1.7366 1. 7606 1, 7882 1, 8186 1. 8509 
0. 6821 0. 6841 0. 6903 0. 7003 0. 7137 0. 7300 0. 7485 0. 7683 0. 7887 

©. 0009 0. 0661 0. 1299 0. 1891 0. 2418 0. 2860 0. 3204 0. 3437 0. 3551 

1. 8928 1.8743 1. 8200 1. 7336 1, 6211 1, 4897 1. 3471 1. 2013 1.0594 

4.9526 4. 9360 4. 8868 4. 8064 4. 6973 4. 5631 4. 4084 4. 2390 4.0614 

0. 60 1. 6950 1. 6979 1, 7067 1, 7210 1, 7403 1. 7641 1.7915 1, 8218 1. 8538 
0. 6744 0. 6766 0. 6830 0. 6933 0, 7072 0. 7240 0. 7430 0, 7634 0. 7842 

0. 0000 0. 0674 0, 1325 0. 1929 0. 2466 0. 2916 0. 3264 0. 3499 0. 3612 

1. 8852 1. 8669 1.813 1, 7280 1. 6168 1. 4867 1. 3455 1, 2007 1 0596 

4.9384 | 4.9227 | 4.8761 | 4.7998 | 4.6960 | 4.5676 | 4.4187 4. 2543 4- 0803 

0.6 1. 6990 1, 7019 1. 7106 1. 7248 i ° 1. 7676 1. 7948 1. 8248 1. 8567 
2 0. 6668 0. 6690 0. 6756 fo) 6863 0. he 0. 7180 ©. 7375 0. 7584 2. 7798 

0. 0000 0, 0688 O. 1351 0. 1966 0, 2512 0. 2969 O. 3322 0. 3559 0. 3670 

1. 8769 1, 8589 1, 8060 1.7219 1, 6121 1, 4834 1. 3435 1.1999 1. 0596 

4.9229 | 4.9081 4.8642 | 4.7920 } 4.6934 | 4.5708 4. 4277 4. 2682 4. 0978 

0. 70 1. 7030 1, 7059 1.7145 1, 7286 1. 7476 1.7710 1. 7980 1, 8278 1. 8594 
0. 6592 0. 6615 0. 6683 0. 6793 0. 6941 0. 7120 O. 7321 0. 7536 0. 7754 

9. 0000 0. 0700 0. 1375 0. 2001 0. 2556 0, 3020 0. 3377 0. 3615 0. 3726 

1. 8680 1, 8503 1, 7982 1.7152 1, 6068 1. 4797 1. 3413 1. 1989 1, 0594 

4.9062 | 4.8924 | 4.8510 | 4.7829 | 4.6895 | 4.5727 4. 4352 4. 2808 4.1139 

0. 75 1.7071 1, 7100 1.7185 1.7324 1.7512 1.7744 1, 8011 1, 8307 1. 8620 
0. 6516 0. 6539 0. 6610 0. 6724 0. 6876 0, 7060 0. 7267 0. 7487 0.7711 

0. 0000 0. 0712 0. 1399 0. 2036 0. 2599 0. 3069 oO. 3430 0. 3670 0. 3779 

1.8585 1, 8410 1, 7897 1, 7081 1, 6012 1.4757 1, 3387 1, 1976 1.0591 

4.8884 | 4.8754 | 4.8366 | 4.7726 | 4.6843 | 4.5733 4.4415 4. 2921 4. 1288 

o. 80 1.7112 1.7140 1.7225 1. 7362 1.7548 1. 7778 1. 8042 1. 8335 1. 8645 
0. 6439 0. 6464 0. 6536 °. aes o. 6811 0. 7000 0. 7213 0. 7439 0. 7668 

0, 0000 0. 0724 ° LF 0, 2069 0. 2640 0. 3117 0. 3482 0. 3722 0. 3829 

1. 8484 1, 8312 1 5 07 1, 7003 1. 5950 1.4712 1. 3359 1. 1962 1, 0586 

4. 8693 4. 8572 4.8210 4. 7611 4. 6779 4. 5726 4. 4466 4.3021 4. 1424 

0. 8 1.7153 1.7181 1. 726 1. 7401 1.758 1.7811 1. 8073 1. 8362 1. 8670 
; 0. 6363 0. 6388 oO. Eee 0. eS8q °. b4e 0. 6941 0.7160 0. 7392 0. 7626 

0. 0000 0. 0736 0.1445 0. 2101 0. 2680 0. 3163 0. 3531 0. 3772 0. 3877 

1. 8376 1, 820 1.7711 1, 6921 1. 5884 1.4664 1, 3328 1.1945 1, 0580 

4.8490 | 4.837 4.8042 | 4.7483 | 4.6703 | 4.5707 4. 4504 4.3110 4. 1549 

0.90 1.7195 1, 7223 1, 730 1 1.7621 1.7844 1. 8103 1. 8389 1. 8694 
°. 6286 0. 6312 °. Be ° ee 0. 6681 0. 6882 0. 710 0. 7345 0. 7585 

0. 0000 0. 0747 ©. 1466 0, 2132 0. 2719 0. 3207 0. 357 0. 3820 0. 3923 

1. 8261 1, 8096 1. 7609 1, 6833 1.5814 1. 4612 1. 3293 1.1926 3.0572 

4.8274 | 4.8171 | 4.7860 | 4.7342 | 4.6613 | 4.5675 | 4.4531 4. 3187 4. 1663 

0.95 1, 7238 1. 7265 1. 7346 1 8 1. 7657 1. 7877 1, 8133 1. 8416 1. 8717 
0.6209 | 0.6236 | 0.6316 | o Sey ) 666 0. 6822 0, 7054 0. 7298 0. 7544 

0, 0000 0. 0758 0. 1487 0, 2162 0. 2757 0. 3250 0. 3624 0. 3866 0. 3967 

1. 8140 1. 7978 1.7501 1. 6739 1. 5738 1.4555 1, 3256 1. 1904 1, 0562 

4.8045 | 4.7951 | 4.7666 | 4.7188 | 4.6511 | 4.5631 4.4545 4. 3254 4. 1766 

1. 00 1. 7281 1, 7308 1. 7387 1.7517 1. 7694 1.7911 1. 8163 1. 8442 1. 8749 
0. 6132 oO. O12 0, 6242 0. 6374 0. 6551 0. 6763 0, 7001 0. 7252 0. 7593 

0. 0000 0. 076 ©, 1508 0, 2191 0. 2793 0. 3292 0. 3669 0. 3911 0, 4010 

1, 8012 1, 7853 1. 7386 1, 6639 1.5657 1. 4495 1, 3215 1. 1880 1.0551 

4.7803 | 4.7717 | 4.7458 | 4.7020 | 4.6396 | 4.5575 | 4.4548 4- 3308 4. 1860 

F, 0. 5595 2. 5599 0. 5600 0. 5606 0. 5613 0. 5622 0. 5632 0. 5642 2. 5649 


347 


Me = 7; Bx = 25°, Ze= 10° 
% 


: | 146°15’ | 157°30’ | 168°45’ | 180°00’ | 180°00’ 
0. 00 1.7585 1.778 1. 7982 1. 8158 1. 8304 1. 8409 1. 8471 2. 0062 1. 8492 
0. 8200 oO. be re) 835 oO. 8427 ) eae o. 8:84 0. 8613 0. 9355 0. 8623 
0. 2488 0. 2401 0. 2195 0. 1867 0. 1437 0. 0962 0. 0482 °. 0. 0000 
0.9145 0. 7984 QO. 7021 0. 6268 0. 5718 ©. 5352 0. 5146 0. §079 0. 5079 
2.9455 2. 6733 2. 4390 2.2491 2. 1063 2.0091 1. 9534 3- 2329 1. 9353 
0. 05 1. 8342 1. 8682 1. 9020 1. 9347 1. 9642 1. 9881 2. 003 2. 0087 
0. 8450 0. 8642 0. 880 0. 8957 0. 9095 0. 9207 0. 927 0. 9302 
0. 2584 0. 2475 0. 225: O. 1942 0. 1542 0. 1077 0. 0558 0. 0000 
0.9161 0. 7998 ©. 7032 0. 6275 0. 5722 ©. 5353 0. 5145 0. 5078 
3- 4666 3. 2870 3.1579 3. 0932 3- 9970 3- 1495 3- 2076 3. 2320 
0. 10 1. 8449 1. 8790 1.9124 1. 9439 1.9714 1.9929 2. 0064 2.0110 | 
0. 8459 0. 8625 0. 8786 0. 8936 0. 9066 0. 9167 0.9231 0.9253 j 
0. 2741 0. 2634 0. 2420 0. 2104 0. 1693 0. 1196 0. 0623 0. 0000 | 
0. 9177 0. 8012 0. 7043 0. 6282 0. 5725 0. 5353 0. 5142 0. §074 
3. 5568 3. 3839 3- 2562 3. 1841 3. 1677 3. 1892 3. 2180 3. 2303 | 
0.15 1. 8522 1. 8862 1. 9193 1. 9498 1. 9762 1. 9964 2. C090 2. 0133 
0. 8424 0. 8593 0. 8754 0. 8901 0. 9027 0. 9124 0. 9186 0. 9207 
o. 2872 0. 2765 0. 2550 0. 2227 0. 1802 0. 1277 0. 066 ©. 0000 
0. 9192 0. 2025 0. 7053 0. 6288 0. 5726 0. 5351 0. 513 0. 5068 
3.6199 3. 4500 3. 3209 3. 2410 3. 2093 3. 2107 3. 2223 3. 2278 
0. 20 1. 8580 1. 891 1.9246 1.9545 1. 9800 1.9994 2.0113 2.0154 
0. 8385 0. 8555 0. 8717 0. 8863 0. 8986 0. 9081 0. 9142 0. 9162 
0. 2986 0. 2878 0. 2658 O. 2327 0. 1886 0. 1337 0. 0696 0. 0000 
0. 9207 0. 8038 0. 7062 0. 6293 0. 5727 ©. 5347 0. 5131 0. 5061 
3. 6700 3. 5015 3- 3699 3. 2824 3. 2381 3. 2244 3. 2236 3. 2244 
0. 25 1. 8629 1. 8966 1.9290 1. 9584 1. 9832 2. 0020 2. 0135 2.0175 
0, 8312 0. 8516 0. 8678 0. 8823 0. 8945 9, 9039 0. 9100 0. 9120 
©, 3088 0. 2977 0. 2751 0. 2411 0. 195 0. 1384 0. 0720 0. 0009 
0. 9220 0, 8049 0. 7071 0. 6297 0. 572 0. 5342 0. 5123 ©. 5052 
3.7120 3. 5442 3. 4095 3- 3149 3- 2595 3. 2334 3. 2230 3- 2202 
0. 30 1, 8672 1. 9008 1. 9328 1.9618 1. 9862 2.0045 2.0157 2. 0195 
©. 8300 0. 8475 0. 8638 0. 8783 0. 8904 0. 8998 0. 9058 0. 9°79 
2. 3179 0. 3005 0. 2833 0. 2482 0. 2011 0. 1423 0. 0739 0. 0009 
0. 9232 0. 8060 0. 7078 0. 6300 0. 5726 0. 5335 0. 5113 0. 5044 
3.7486 | 3. 5808 3. 4428 3. 3413 3. 2760 3. 2394 3. 2210 3. 2153 
0. 35 1, 8711 1, 9044 1. 9362 1. 9648 1. 9888 2. 0068 2, 017 2, 0216 
0. 8256 0. 8434 0. 8598 o. 8743 0, 8864 0. 8958 0. 901 ©. 9039 
0. 3263 O. 3144 0. 2905 0. 2544 0. 2059 0. 1455 0. 0755 0. 0009 
0, 9243 0. 8070 0. 7084 0. 6301 0. §720 ©. $327 0. §102 0. 5029 
3. 7810 3. 6129 3. 4715 3- 3633 3. 2890 3. 2430 3. 2179 3. 2096 
0. 40 1, 8746 1, 9078 1.939 1. 9676 1. 2333 2, 0090 2. 0198 2, 0234 
0. 8213 0. 8393. | 0. 855 0. 8703 0. 8825 0, 8918 °. 8979 ©. 9009 
0. 3340 0. 3217 0. 2970 0. 2599 0. 2101 0. 1483 0. 076 0. 0009 
0. 9252 0. 8078 0. 7090 0. 6302 0. 5716 0. 5318 0. 5089 0. 5015 
3. 8101 3. 6415 3. 4966 3- 3819 3. 2992 3. 2449 3. 213 3. 2034 
0. 45 1, 8779 1, 910 1, 9421 1.9702 1. 9937 2.0111 2. 0217 2,025 
0. 8170 ° 8353 0. 8519 re) hes oO. 786 0. 8880 0. 8941 0. 8962 
0. 3411 0. 3283 0. 3029 0. 2647 0, 2137 0. 1506 0. 0780 0, 0009 
0. 9261 0. 8086 0. 7094 o. 6302 0. 5710 0. 5307 ©. 5075 0. 5000 
3.8366 | 3.6673 | 3.5188 | 3.3979 | 3.3072 | 3.2452 3. 2087 3.1964 | 
0. 50 1. 8810 1.9138 1. 9448 1, 9727 1. 995) 2. 0132 2. 02 2. 027 
2 o. 8128 o. 8313 o. 8481 0, 8627 0. 8 0. 8842 oO. Bey 0. 8924 
0. 3477 0. 3344 0. 3082 0, 2690 0. 2169 0. 1526 0. 0789 0. 0000 
0. 9268 0. 8093 o. 7098 0, 6300 0. 5702 0. 5295 0. 5060 0. 4983 
3.8608 | 3.6907 | 3.5385 | 3.4116 | 3.3135 | 3.2443 3. 2029 3. 1889 at 


Mx = 7, Bx = 25°, « = 10° 
$ 


180°00’ 


349 


Mx = 7, Bu = 25°, 2 = 15° 


oro" | ies” | 22°30" 


0. 00 1. 5202 1, 5226 1. §299 1.5419 1.5585 1.5794 1. 6042 1. 6323 
0. 7089 0. 7100 0. 7134 0. 7190 0. 7267 0. 7365 0. 7480 0. 7612 

0. 0900 0, 0648 0. 1283 0. 1890 °. 2455 0. 2965 ©. 3406 0. 3763 

2. 3822 2. 3477 2. 247 2.0901 1. 8896 1. 6620 1.4242 1.1917 

5. 2329 5. 1786 5.019 4. 7661 4. 4348 4.0464 3. 6239 3. 1906 

0. 0§ 1. 5244 1, 5280 1. 5387 1. 5562 1. 5802 1. 6100 1. 6448 1. 6840 
0. 6998 0, 7015 0. 7067 0. 7153 0.7269: | 0.7414 0. 7594 0. 7774 

0. 0000 0, 0693 0. 1367 0. 2004 ° anne 0. 3094 0. 3514 0. 3830 

2. 3818 2. 3475 2. 2477 2. ete 1. 891 1. 6652 1. 4282 1. 1962 

5. 2322 5 1870 5. 0540 4. 840 4. 5596 4. 2261 3. 8587 3.4769 

0. 10 1. 5287 1 5325 1.5440 1. 5627 1, 5882 1, 6198 1. 6567 1.6979 
0. 6907 © 6927 0. 6985 0. 7080 0.7209 ° | 0.7370 0.7557 0. 7766 

0. 0000 ° 0. 1435 0. 2100 0. 2703 0. 3226 0. 3651 0. 3964 

2. 3804 2. 2. 2473 2. 0920 1. 8937 1. 6682 1. 4321 1. 2007 

5-2301 | 5. 5.0635 | 4.8638 | 4.5994 | 4.2847 | 3.9361 3. 5721 

O 15 1. §330 1. 5489 1. 5683 1.5947 1. 6274 1 8655 1.7079 
0. 6817 0. 6901 0. 7004 ° 7144 0. 7317 0.751 0. 7742 

0. 0000 0. 1495 0. 2185 0. 280 0. 3345 0. 3778 0. 4092 

2. 3782 2. 2462 2. 0920 1, 8950 1. 6709 1. 4359 1. 2052 

5. 2267 5.0695 | 4.8807 | 4.6300 | 4.3304 3.9971 3- 6473 

0. 20 1. $37 1. 5536 1.57 1. 6005 1. 6339 1. 6727 1.7158 
oO. 2338 ° 2e38 °. 2338 ©. 7077 0, 7262 °. st 0.7711 

0. 0000 0.1550 0.2264 0.2906 0.3457 0.3897 0.4214 

2. 3752 2. 2443 2.0914 1. 8959 1. 6732 1. 4396 1. 2097 

5: 2219 5- 0731 4. 8940 4.6555 4.3693 4.9497 3- 7124 

0. 25 1. 5417 1. 5582 1, 5784 1. 6059 1. 6397 1. 6790 1.7225 
©. 6639 0. 6734 0. 6853 0. 7009 0. 7204 0. 7429 0. 7677 

0. 0000 0. 1602 0. 2338 0. 2998 0. 3562 0, 4011 0, 4330 

2. 3713 2. 2417 2. 0902 1. 8963 1.6753 1 4430 1.2142 

5.2157 5. 0748 4. 9047 4. 6775 4. 4039 4. 0970 3- 7713 

0. 3° 1 5461 1. 5628 1. 5832 1.610 1. 6450 1. 6845 1. 7283 
0. 6550 0. 6651 ° ee °. ane 0. 7146 0. 7383 0. 7641 

0, 0900 0. 1651 0. 2408 0. 3086 0. 3662 0, 4119 0. 4441 

2. 3666 2. aah 2. 0884 1. 8963 1. 6771 1. 4464 1. 2186 

5. 2083 5-074 4. 9132 4. 6969 4. 4353 4.1405 3. 8259 

0. 35 1. 5505 1. 56 1. 5878 1. 6157 1 649 1 6896 1. 7335 
© 6462 0 ose 0. 6698 0. 6873 ° 7088 0. 7335 fe) oe 

0. 0900 0. 1698 0. 2475 0. 3170 © 3759 0. 4223 © 4547 

2. 3610 2. 2342 2. 0859 1. 8958 1 6785 1 4495 1 2231 

5. 1996 5. 0732 4.9199 4.7141 4.4642 4.1011 3. 8774 

0. 49 1, 5549 1. §718 1. 5923 1. 6202 1. 6545 1, 6942 1. 7381 
0. a4 o. 256 °. 8622 0. 6805 0. 7030 0. 7288 ° 8 

0, 0900 0. 1743 0. 2540 0. 3251 0. 3851 0. 4323 0. 4650 

2. 3546 2. 2295 2. 0829 1. 0949 1.6797 1.4525 1.2275 

5. 1895 5- 0701 4.9250 4.7294 4.4910 4.2195 3- 9263 

0. 45 1, 5593 1. 5762 1. $968 1 e247 1. 6589 1, 6985 1.7423 
©, 6287 0. 6404 0. 6546 0. 673 0. 6972 0. 7240 0. 7532 

9, 0090 0. 1787 0. 2603 0. 3329 0. 3941 0. 4420 0. 4749 

2 1 3 1. 2319 

5 4 . 3- 9733 
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Mo = 7, Bx = 25°, @ = 15°, 
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Me =7, By = 25°, @ = 15° 
— 
135°00’ | 146°15’ | 157°30" | 168°45’ 


101°15" | 112°30” | 123°45" | 180°00" -180°00" 


0. 00 1. 6963 1. 7305 1. 7647 . 7976 1, rat 1, 8509 1, 8620 2, 0541 1. 8646 


1 
0. 7910 0. 8069 0. 8229 0. 8382 0, 851 0, 8631 0. 8683 °.9579 0. 8695 
0. 4163 0. 4169 °. pia) 0. 3631 0, 299 0, 1817 0. 0755 ©, 0000 0. 0000 
0. 7884 0. 6312 0. 506 0. 4149 0, 353 0, 3203 0, 3062 0, 3025 0. 3025 
2. 3752 2. 0264 1.7324 1. 5016 1, 3402 1, 2483 1, 2087 2.4535 1. 1983 
0.0 1.7717 1. 8183 1. 865: 1.9131 1.9591 2, 0068 2, 0436 2.0565 
3 0. 8199 o. 8423 °. 8656 0. 8875 0, 9096 0. 9315 0. 9476 0, 9530 
0. 409 0. 4011 0. 3760 0. 3319 0, 2622 0. 1772 0. 0932 ©, 0000 
0. 792 0. 6351 0. 5099 0.4171 0, 3552 0, 3208 0. 3062 0, 3024 
2.7471 2. 4350 2. 1815 2. 0087 1, 9354 2, 0677 2. 3292 2. 4536 
0. 10 1.7896 | 1.8379 | 1.8866 | 1.9341 1.9793 | 2.0206 2. 0490 2, 0584 
0. 8225 o. 8463 0. 8693 0. 8927 0, 9141 0. 9325 0. 9448 0. 9488 
0. 4200 0. 4098 0. 3834 o. 3387 0, 2733 ©, 1950 0. 1057 0, 0000 
0. 7973 o. 6391 o. 5132 0. 4194 0, 3565 O, 3213 0. 3062 0, 3021 
2. 8714 2.5707 | 2.3277 2. 1633 2, 1069 2, 2092 2. 3787 2, 4520 
0.15 1. 8016 1. 8506 1. 8995 1.9467 1, 9903 2.0279 2, 0522 2, 0601 
0. 8227 o. 8474 o. 8714 0. 8939 0, 9143 0. 9307 0. 9415 ©. 9453 
0. 4314 0. 4202 0. 3931 0. 34 3 0, 2853 0, 2079 0. 1130 ©, 0000 
o. 8020 0. 6432 0. 5165 0. 421 0, 3579 ©, 3219 0. 3061 0, 3018 
2.9688 | 2.6757 | 2.4374 | 2.2748 | 2.2156 | 2.2864 2. 4026 2. 4499 
0. 20 1. 8107 1. 8600 1. 9088 1.9553 1,997 2. 0328 2. 0547 2, 0617 
o. 8218 o. 8472 o. 8714 0. 8936 °. 9125 °, 9280 °. a8 ©, 9420 
°. 442% 0. 4307 0. 4030 0. 3581 0, 2959 0, 2174 0, 117 9, 0000 
0.8068 0.6475 0.5209 0.4243 0, 3593 0.3224 0. 3059 0.3013 
3.0527 | 2.7649 | 2.5286 | 2.3637 | 2.2951 | 2.3374 2, 4165 2, 4474 
0.25 1. 8179 1, 8673 1.9158 1.9619 2. 0032 2. 0365 2. 0568 2, 0632 
0. 8204 0. 8464 0, 8707 0. 8925 0. 9109 0. 9252 0. 9353 0. 9390 
0. 4536 0. 4409 0, 4124 0. 3671 °. 3648 0, 2247 0, 1213 0, 900° 
9.8118 | 0.6520 | 0.5237 | 0.4269 0, 360 0. 3228 0. 3057 0. 300 
3.1285 | 2.8446 | 2.6083 | 2.4387 | 2.3577 | 2.3745 2, 4252 2. 4443 


0. 30 1.8239 | 1.8732 1,921 1.9670 | 2,0074 | 2.0395 2. 0586 2.0646 

3 0. 8187 | 0 8482 ° 98 0. 8910 | 0,9086 | o 9333 0. 932 ° 9302 

0. 4640 0. 4506 0. 4214 0. 3755 0. 3126 0, 2303 0, 123 ©. 9000 

0. 8169 0.9567 | 9.5275 0. 4297 0. 3624 0. 3233 0. 3054 0, 3002 

i 3. 1986 2.9177 2, 6803 2. 5042 2. 4995 2. 4029 2, 4306 2. 4409 


1. 8781 1.9260 | 4. ee 2,0109 | 2.0419 2, 0602 2.0659 
0. 8439 0, 8684 0.8 93 0, 9062 0. 9194 0. 9295 0. 9335 
0. 4599 0, 429 0. 3830 0. 3191 0. 2348 0, 1257 0, 0000 
0.6615 | 0.5315 | 0. 4325 0.3640 | 0, 3237 0. 3050 0, 2996 
2. 9862 2, 7466 2. 562 2, 4536 2. 4254 2. 4338 2.4373 


1. 8822 1.9298 | 1.9745 | 2.0138 | 2.0441 2, 0617 2.0672 
0. 8425 | 0.8670 | 0. $877 0.9939 } 0.9167 0, 9268 0.9310 
0. 4687 0. 4375 0. 3897 0. 3247 0, 2383 0. 1271 0. 0000 
0. 6666 0.5357 | 0.4355 0. 3656 0. 3241 0. 3045 0. 2989 
3. 0541 2, 8086 2. 6163 2, 4922 2. 4439 2. 4355 2, 4329 


vosow 


Mo = 7, By = 25°, e= 15° 
* — 


101715" | 112°30" | 123°45" | 135°00" | 146°15' | 157°30' | 168°45" | 18000" | 180°00" 


0. 55 1. 8433 1, 8912 1, 9378 1, 9816 2. 0200 2. 0492 2, 0659 2. 0710 
0, 8094 0. 8384 °. °33 0, 8830 0. 8976 0. 9092 0. 9193 0. 9236 
0, §100 0. 492. 0. 457 0, 4062 0, 3368 0. 2451 0. 129 0. 0000 
0.8448 | 9. 682 0.5494 | 94453 | 0.3708 | 0.3250 | 0, 302 0. 2963 
3.5052 | 3.2317 | 2.9775 | 2.7564 | 2.5867 | 2.4834 2. 4339 2.4180 
0. 60 1, 8458 1, 8933 1. 9396 1. 9832 2.021 2. 050’ 2, 0672 2.072 
°. ao 0. 8372 oO. 8223 oO, ba8 oO. 8958 °. oat 0. 9169 0. ne 
0. 5181 oO. 4995 0, 4636 0, 4106 0. 3396 0. 2465 0. 1299 0, C00O 
©, 3509 0. 0987 0. 5544 9. 4489 0. 3727 0. 3253 0, 3021 0. 2953 
3. 5615 3. 2887 3. 0300 2. 7986 2. 6135 2. 4931 2, 4318 2. 4123 
0. 6 1.8479 | 1.8951 1.9411 1, 9846 2, 0228 2,051 2. 068 2. 0736 
3 o. B00 o. 8361 o. 8614 oO. 8807 0. 8942 ro} Soi oO. ae oO. 9188 
0. §259 0. 5062 0. 4690 0. 4145 0. 3421 0, 2475 0. 1301 0. 0000 
0. 8572 0. 6948 oO. 9596 0. 4526 0. 3747 0. 3256 0. 3013 0. 2942 
3. 6169 3. 3447 3. 0812 2, 8394 2. 6389 2. 5017 2. 4291 2. 4060 
9. 70 1. 8498 1, 8965 1. 9423 1, 9856 2. 023 2.0531 2, 0698 2.0749 
0. 8045 0. 8351 0. 8607 0, 8798 0. 892 0. 9029 0. 9123 0. 9164 
0. 5335 0. 5126 0. 4740 0. 4180 0. 3441 0, 2483 Oo, 1302 0. C000 
0. 8637 0, 7011 0. 5650 oO. A508 0. 3767 ©. 3259 0. 3005 0. 2931 
3. 6716 3. 3999 3. 1316 2, 89791 2, 6631 2. 5094 2.4257 2. 3993 
0.75 1. 8514 1. 8977 1.9432 1, 9864 2. 0248 2. 0543 2.0710 2. 0762 
0. 8030 0, 8343 0. 8601 0. 8791 0. 8915 o. 9010 0. 9100 0. 9140 
0. 5407 0. 5187 0. 4787 O, 4212 ©. 3457 0, 2487 oO, 1302 0, 0000 
0.8704 0.7077 0.5707 0.4607 et! 9 ©, 3262 0.2996 0.2919 
3. 7257 3. 4546 3. 1812 2, 9180 2, 6866 2, 5164 2, 4218 2. 3921 
0. 80 1.8527 1. 8986 1.9438 1. 9870 2.02 2.05 2. 072 2.077 
rom Bot S 0. 8336 oO. pee oO. bbe °. ee fe) pe oO. ee oO. te 
0. 5477 0. 5246 0. 4031 0. 4240 0° 3471 0. 2490 0. 1301 0. 0000 
0. 8773 0. 7145 0. 5766 0. 4651 0. 3812 0. 3265 0. 2987 0, 2905 
3- 7793 3. 5088 3- 2304 2. 9565 2.7095 2. 5229 2. 4173 2. 3943 
0. 85 1. 8538 1. 8993 1. 9443 1. 3°73 2. 0261 2. 0562 2. 0736 2. 0789 
0. 8004 0. 8330 0. 8595 0. 8783 0. 8897 0. 8977 0. 9054 0. 9090 
0. 5545 0. 5301 0. 4872 0. 4266 0. 3481 0. 2490 0, 1299 0. 0000 
0. 8844 0. 7216 0. 5828 0. 4697 0. 3837 0. 3268 0. 2976 0. 2891 
3.8327 | 3.5628 | 3.2794 | 2.9947 | 2.7322 | 2.5289 2. 4122 2. 3759 
0. 9o 1. 8547 1. 8998 1. 9445 1.98 2. 026 2.0571 2. 0749 2. 0803 
©. 7993 o. 8336 °. 3595 oO. br o. 88 ; fe) B52 0. 9032 0. 9065 
0. 5610 0. §355 0. 4git 0. 4288 0. 3489 0. 2489 0. 1297 0. 0000 
o. 317 0. 7290 0. 5893 ©. 4745 0. 3863 O. 3272 0. 2965 °. bed 
3. 8858 3. 6166 3. 3283 3- 0329 2.7549 2. 5348 2. 4066 2. 366 
0. 95 1. 8555 1. 9001 1. 9445 1. 98 2. 0268 2, 057 2. 0762 2. 0818 
0. 7982 0. 8323 o. 8596 om ie 0. 8887 °. Bo,8 0. 9009 0. 9039 
0. 5674 0. 5406 ©. 4947 0. 430: “0. 3495 0. 2486 0. 1293 0. 0000 
0. 8993 0. 7366 0. 5961 0. 4796 0. 3891 0. 3276 0. 2953 0. 2859 
3-93 3. 6705 ‘ 3. 0712 . . 3 2. 3569 
1, 00 ; 
9. 7973 
0. 5735 
0. 9071 
3.9919 
ae 0. 5854 
ee _ 


353 


0. 05 


0.15 


0. 25 


0. 30 


9. 35 


0. 40 


0. 45 


Mx =7, B,. = 30°, a= 5° 


0°00" | ford | 29°30" 


0 


33°45" | 45°00" | 56°15" | 67°30" 


1, 6068 1. 6213 
0, 8990 0. 9°79 
0, 0987 o. 1167 
1, 8173 tale 3 
4. 8925 4. 6261 
1, 6113 1. 6259 
0, 8922 0. 9013 
O, 1037 0. 1226 
1, 8154 1. 7457 
4. 8938 4. 9319 


1.6157 1. 630 
0. 8855 0. 894) 
0, 1081 0. 1277 
1, 8130 + 43 
4.8931 | 4.8334 


1, 6200 eet 
0, 8789 0, 8884 
0, 1120 O. 1324 
1, 8099 1.7407 
4.8909 | 4.8331 


Pe oos fh. os 
0 


Sees 
00 


Proop 


78°45’ 


1, 6013 
0. 9245 
0, 1043 
1. 5894 
4.3285 


1. 6458 
0. 9410 
0. 1197 
1. 5895 
4. 6525 


1, 6515 
0. 935: 
©. 130 
1. 5991 
4. 6733 


1. 6565 
eian 
°. 

esas 
4. 6859 


1, 6611 
0. 9233 
0. 1465 
1.5970 
4.6941 


1, 6655 
0. 9172 
Oo, 1528 
1, 5853 
4. 6994 


. 6698 
112 
583 
831 
4. 7025 


1, 6739 
0, 9052 
0. 1633 
1, 5804 
4. 7036 


1, 6779 
0. 8992 
0. 1679 
1. 5774 
4. 7031 


1, 6819 
0. 8933 
0. 1721 
1. 5739 
4. 7011 


OO 
WM mo 


4.6977 


| 90°00’ 


ee 
0. 929 
Net 


1, 
te ; 


1, 6652 
0. 9524 
0, 1225 
1. 5077 
4. 5797 


1, 6710 
0. 9470 
0, 1342 
1, 5074 
4. 6023 


1, 6760 
0. 9412 
0, 1432 
1. 5067 
4. 6166 


1, 6806 
0. 9354 
9, 1506 
1.5055 
4. 6262 


1, 6849 
9. 9295 
©. 1571 
1, $039 
4. 6326 


1, 6891 
0, 9236 
0, 1628 
1, 5019 
4. 6366 


1, $931 
0, 9178 
0. 1679 


4, 0986 


1, 6971 
0.9121 
0, ae 
1, 49 

4. & 89 
1, 7009 
0, 9064 
0. 1769 


Mo =7, By = 30°, @ = 5° 


0 

é 0°00" |_ tits: | 22°30’ | 33°45’ | 45°00’ | 56°15’ | 67°30! | 78°45’ | 90°00" 
oO. 1, 6137 1, 6155 1, 6208 1, 6294 1, 6411 1, 6554 1, 6718 1. 6897 1. 708 
» 9, Bobs 0, 8275 0, 8314 0, 8378 o, 8464 0, 8569 o. 8688 o. 8817 o. Sec 
0, C000 ©. 0049 0, 0685 0, 0998 0, 1274 0. 1505 o. 1681 0. 1797 0. 1845 
1.9212 1, 9222 1, 8858 1, 8433 1. 7870 1.7197 1. 6448 1. 5656 1. 4858 
4.9563 | 4.9599 | 4.9310 | 4.9005 | 4.8595 | 4.8098 4. 7535 4. 6931 4. 6311 
0. 60 1, 6180 1, 6198 1, 6251 1,6 1, 6452 1, 6594 1. 6757 1, 6936 1.7122 
0, 8194 °. 3108 0, 8248 ° 835 o, 8401 ° 8207 o. 8628 0. 8759 °. Bs 5 
0,0000 | ©, 0056 9, Rees 0, 1017 0, 1299 0. 1534 0. 1714 o. 1831 0. 18380 
1,9140 1igi51 1, 8789 1, 8368 1. 7809 1.7141 1. 6396 1. 5609 1.4814 
4.9430 | 4.9469 | 4.9187 | 4.8893 | 4.8496 | 4.8014 | 4.7466 4. 6873 4. 6260 

0. 6 1.6224 | 1.6241 1,6294 | 1.6379 | 1.6494 | 1. 6635 1. 6797 1. 6974 1.71 
5 0. 8128 ©. 8341 °, 8184 ° ong 0, 8338 0, 8446 o. 8569 o. 8702 oO. 8530 
0, C000 9, 9063 0, 0712 0. 1036 0, 1323 0, 1562 0. 1744 o. 1863 0.1912 
1.9062 | 1.8074 | 1.8714 | 1.8297 | 1.7743 | 1.7080 1. 6340 1. 5558 1.4767 
4.9287 | 4.9228 | 4.9053 | 4.8770 | 4.8387 | 4.7919 | 4.7384 4. 6803 4. 6197 
0.70 1, 6267 1, 6285 1, 6337 1, 6421 1, 6535 1, 6675 1. 6836 1, 7012 1.7196 
0, 8061 ©. 8075 0, 8117 0, 8184 0, 8275 o, 838 o, 8510 0, 8645 0. 8786 
©, C000 ©, 0069 ©, 0725 0, 1054 0. 1346 0, 158 0. 1773 0. 1893 ©. 1942 
1, 8979 1, 8992 1, 8635 1, 8221 1 (0r 1, 7014 1, 6280 1. 5503 1. 4716 
4.9133 | 4.9177 | 4.8909 | 4.8636 | 4.8267 | 4.7814 | 4.7292 4.6721 4.6122 

0.75 1, 6311 1, 6328 1, 6380 1, 6464 1, 6577 1, 6716 1, 6875 1.7050 1.72 
©, 7995 ° 8309 0, 8052 0, 8120 0. 8213 0, 8325 o, 8452 0. 8589 oO. ae 
©, 0000 ©. 0075 0, 0736 0. 1071 0, 1367 0, 1613 o, 1801 0. 1921 0. 1971 
1.8890 | 1.9804 | 1.8550 | 1.8140 | 1.7596 | 1.6944 1, 6216 1.5444 1. 4661 
4.8969 | 4.8915 | 4.8754 | 4.8492 | 4.8136 | 4.7697 4. 7189 4. 6629 4. 6037 
0. 80 1. 6355 1. 6372 1. 6423 1. 6506 1. 6619 1. 6756 1.6915 1. 7088 1. 7269 
0. 7929 0. 7943 0. 7986 0. 8056 0. 8150 o. 8264 0. 8394 0.8533, |. 8677 
0. 0000 0. 9381 0. 0748 0, 1087 0, 1387 0. 1637 0. 1827 0, 1949 0. 1998 
1. 8796 1. g711 1. 8459 1, 8054 1,7515 1. 6870 1. 6147 1, 5380 1. 4602 
4.8794 | 4.8743 | 4.8589 | 4.8337 | 4.7994 | 4.7569 4. 7074 4. 6526 4- 5941 
0. 85 1. 639 1. 6416 1. 6467 1, 6549 1, 6661 1. 6797 1. 6954 1, 7125 1. 7306 
°. 7803 oO. 7 8 0. 7922 0. 7993 0, 8088 o. 8204 o. 8336 0, 8477 0. 8623 
©, 0000 0. 9386 0. 0758 0, 1103 0, 1407 o. 1660 0. 1851 0, 1974 0. 2023 
1. 8696 1. 8612 1, 8363 1 Pe 1.7430 1. 6790 1. 6074 1, 5313 1. 4540 
4.8609 | 4.8560 | 4.8413 | 4.8172 | 4.7842 | 4.7431 4. 6949 4, 6412 4. 5834 
0. 90 1. 6444 1. 6461 1. Set 1, 6592 1, 6703 1. 6838 1. 6993 1, 7163 1. 7342 
©. 7797 0. 7812 0. 7857 0, 792 0, 8026 o. 8144 o. 8278 o, 8421 0. 8569 
0, 0000 0. 9391 0. 0769 0,111 0, 1426 o. 1681 o. 1875 0, 1999 ©. 2047 
1.8591 | 1.8507 | 1.8262 | 1.7866 | 1.733 1. 6706 1. 5997 1. 5242 1. 4474 
4. 8413 4. 8366 4. 8226 4. 7995 4,767 4.7281 4. 6814 4, 6287 4.5717 
0.95 1, 648 1. 6506 1.6555 1, 6636 1, 6745 1. 6879 1. 7033 1, 7201 1. 7379 
oO. mh ° 7746 0. 7792 0, 7866 0, 7964 o. 8084 o. 8220 0, 8366 0. 8516 
0. 0000 0. 0397 0. 0778 oO, 1132 0, 1443 0. 1702 0. 1897 0. 2022 0. 2070 
1. 8480 1. 8397 1.8155 1. 776 1, 7243 1. 6617 1. 5915 1, 5167 1. 4405 
4. 8206 4. 8161 4. 8028 4, 780 4. 7594 4.7121 4. 6667 4, 6152 4. 5590 
1,00 1, 6535 1.6551 1, 6600 1, 6680 1, 6788 1. 6920 1. 7073 1, 7240 1.7416 
0. 7665 oO. $50 0. 7727 0, 7802 0, 7902 0. 8024 o. 8162 0, 8310 °. G62 
0, 0000 0. 9401 0. 0788 o, 1145 0, 1461 0. 1722 oO. 1 0, 2044 0. 2092 
1. 8362 1, 3281 1. 8042 1, 7656 1.7142 1. 6523 1. 582 1, 5087 1. 4331 
4.7988 | 4.7945 | 4.7819 | 4.7609 | 4.7318 | 4.6950 4. 6509 4. 6006 4. 5451 
vos 0, 6919 0. 6918 0. 6917 0, 6915 0, 6913 0. 6909 0. 6904 0, 6897 0. 6888 


522 


Mec = 7, By = 30°, @ = 5° 
o 
g 101°15’ | 112°30' | 123°45’ | 135°00’ | 14645’ | 157°30’ | 168°45’ | 180°00’ | 180°00" 


0, 00 1, 6192 1, 6279 1. 6361 1 6434 1. 6493 1, 6537 1, 6565 1.7716 1. 6574 
0.9348 | 0.9399 | 0.9446 | 9.94 0.9522 | 0.9548 0, 9564 1, 0228 0. 9569 
0, 1051 0, 0991 0. 0892 0, 0757 0. 9593 0, 0408 0, 0208 0, 0000 0. 0000 
1. 4290 1 3305 1. 2924 1, 2384 1. 1957 1, 1648 1, 1462 1, 1399 1. 139 
4.0118 3. 8654 3. 7341 3. 6220 3. 5322 3. 4668 3. 4271 4. 3957 3- 413 
0.05 1, 6852 1, 7050 1. 7238 1, 7408 1. 7551 1, 7660 1, 7728 1.7751 
0. 9642 0, 9758 o. 9868 ©, 9967 1.0051 1, 0115 1,0354 1, 0168 
0, 1207 oO, 1141 o. 1031 0, 0880 0, 0694 0, 0479 0, 0245 0, 0000 
1. 4291 1, 3566 1. 2925 1, 2384 1. 1956 1, 1646 1, 1460 1, 1397 
4.5141 4.4625 4.425 4. 4040 4. 3943 4. 3926 4. 3941 4. 3951 
0. 10 1.6910 | 1.7106 | 4.7291 1.7456 | 1.7594 | 1.7698 1, 7763 1, 7785 
0.9589 | 9.9706 | 09816 | 9.9914 | 0.9996 | 1.0058 1,009 1, 0109 
° 1328 0, 1258 0. 1141 ©, 0977 0. 9773 0, 0536 0, 0274 0, 0000 
1, 428 1, 3563 1. 2921 1, 2380 1. 1950 1, 1640 1, 1453 1, 1390 
4. 5389 4. 4865 4. 4465 4. 4201 4. 4043 4. 3997 4. 3939 4. 3932 
0.15 1, 6959 1.7153 1. 7335 1, 7498 1. 7633 1, 7734 1.7797 1, 7819 
0. 9533 0, 9651 0. 9761 ©. 9859 0. 9941 1, 0002 1, 0040 1, 0052 
©, 1416 0, 1346 9, 1222 0, 1049 o. 0831 0, 0576 0, 0295 0, 0000 
1.4281 1, 3556 1. 2913 1, 2371 1.1941 1, 1630 1, 1443 1, 1380 
4.5539 | 4.5007 | 4.4589 | 4.4287 | 4.4090 | 4.3976 4. 3920 4. 3903 
0. 20 1.7003 | 1.7196 | 4.7377 | 1.7537 | 1.7669 | 1.7769 1, 7830 1, 7851 
0.9476 | 0.9595 | 0.9706 | 0.9804 | 0.9886 | 0.994 0, 9985 0, 9997 
0, 1491 0, 1418 o. 1288 0, 1106 o. 0877 0, 060 0, 0311 0, 0000 
1, 4270 1.3545 1. 2902 1, 2359 1. 1928 1, 1617 1 1458 1 2365 
4.5539 | 4.5100 | 4.4664 | 4.4336 | 4.4108 | 4.3964 4. 388 4, 3863 
0. 25 1. 7046 1. 7237 1.7416 1.7574 1.7705 1. 7803 1. 7863 1, 7884 
0. 9419 0. 9539 0. 9651 0.9750 0. 9832 0. 9893 0.9931 0. 9944 
0.1555 0. 1479 0. 1345 0.1155 0.0915 0. 0635 0. 0325 0, 000 
1.4255 1. 3530 1, 2887 1. 2343 1.1912 1 1599 1.1411 1 3347 
4. 5796 4- 5160 4. 4709 4. 4358 4. 4105 4- 393 4. 3844 4. 3914 
0. 30 1, 7086 1.7276 1. 7453 1.7610 1.773 1. 7836 1. 7895 1.7916 
0. 9362 0. 9483 0. 9596 0. 9696 0.977 0. 9840 0. 987 0. 9891 
©. 1611 9. 1533 0. 1393 0. 1196 fo} 0948 0. 0657 0. 0337 0, 9000 
1. 4236 1. 3511 1, 286: 1. 2324 1. 1892 1.157 1. 1399 1. 1326 
4.5748 45197 4.4731 4. 4361 4. 4085 4. 389 4. 379° 4. 3755 
0. 35 1.7125 1.731 1. 7490 1. 7645 1.7773 1. 7868 1, 7927 1.7947 
9. 9305 0. 942 0.9542 | 0.9643 | 0.9726 | 0.9788 0. 9827 0. 9839 
0. 1662 0. 1581 0. 1437 0. 1233 0. ce 0. 0677 0. 0347 0, 9000 
1, 4213 1. 3489 1, 2846 1. 2301 1.1 aS 1.1555 1.1365 1, 1301 
4.5770 | 4.5212 | 4.4735 | 4.4347 | 4.4052 | 4.3847 | 4.3727 4. 3887 
0. 40 1.7164 | 1.7351 1.7525 | 1.7679 | 1.7806 | 1.7900 1.7959 1.7978 
0. 924 9.9374 | 0.9489 | 0.9591 | 0.9674 | 0.9737 | 9.9778 0. 9789 
0. 170 0. 1624 0.1476 | 0.1266 | 0.1003 0, 0695 0, 0356 0, 0000 
1. 4186 1. 3463 1, 2820 1, 2275 1, 1842 1. 1527 1. 1337 1, 1274 
4.5774 4- 5212 4. 4723 4.4319 4. 4006 4. 3785 4. 3654 4. 3610 
1, 7838 1, 7932 1.7990 1, 800 
019624 | 0.9687 | 0.9726 © 9739 
0. 1026 0.0711 0. 0364 0, ©S00 
1, 1812 1. 1497 1. 1307 1, 1243 
4. 3949 4.3714 4. 3572 4. 3525 
1. 7870 1.7963 1. 8021 1, 8940 
0.9573 | 0.9637 | 0.9677 °. 9650 
0. 1047 0. 0725 0. 0371 0. oo 


Moc = 7, By = 30°, @ == 5° 


t 
* | tors’ | 12°30" E 123°45" i 135°00" i 146°15' | 157°30" | 16845" | 180°00" ny] 180700" 180°00" 
0. $5 1, 7275 1, 7458 1, 7629 1.7779 1, 7902 1.7995 1, 8052 Ls 8071 
0.9085 | 0.9214 | 0.9333 | 0.9438 | 019524 | 019588 | 0.9628 | oO. y641 
0, 1824 ©, 1733 ©, 1573 0, 1348 0, 1066 0, 0738 0, 0378 ©, 9000 
1, 4084 1, 3365 1, 2723 1, 2178 1.1744 1, 1428 1, 1236 1/3172 
4.5701 | 4.5126 | 4.4607 | 4.4162 | 4.3804 | 4.3542 | 4.3383 4.3329 | 
0. 60 1, 7311 1, 7493 1, 7662 1, 7811 1, 7934 1, 8026 1, 8082 1, 8101 
0. 9031 0, 9162 0, 9282 0, 9388 0, 9475 0, 9540 0, 9580 2.9593 
0, 1858 ©. 1764 ©, 1600 0, 1371 0, 1084 0, 0750 0, 0384 0, 9000 | 
1, 4043 1, 3325 1, 2685 1, 2140 1.1705 1, 1389 1, 1197 1, 14132 
4. 5652 4. $073 4.4545 4, 4088 4.3717 4.3444 4. 3276 4.3219 | 
0. 65 1. 7346 1, 7527 1, 7696 1, 7844 1, 7966 1, 8057 1, 8113 1, 8132 
0.8978 | 90,9110 | 0.9232 | 09338 | 09426 | 0.9492 | 9, 9532 0, 9546 
0, 1889 ©, 1793 ©, 1625 ©, 1392 0, 1100 0, 0761 0, 0389 ©, 0000 
1. 3999 1, 32 1, 2643 1, 2098 1, 1663 1, 1347 11155 1, 1090 
4. 559° 4, 500 4. 4473 4, 4004 4, 3621 4. 3336 4. 3161 4, 3102 
0. 70 1, 7382 1, 7562 1.7729 1, 7376 1, 7997 1, 8088 1, 8144 1, 8163 
°. Bs 0.9059 | 0.9182 | 0,9290 | 0,9378 | 0.9444 | 9.9485 2.9498 
0, 1918 0, 1819 ©, 1649 0, 1412 O,1115 0, 0772 0, 0395 9, 9000 
1, 3951 1, 3237 1, 2598 1, 2054 1, 1619 1, 1302 1, 1109 1, 1045 
4.5518 4. 4933 4. 4390 4.3911 4.3515 4. 3220 4. 3038 4.2976 
0.75 1.7417 1.7596 1, 7762 1, 7908 1, 8029 1, 8119 1, 8174 1, 8193 
0, 8872 | 90,9008 | 0.9132 | 0.9241 | 0,9330 | 0,9397 0, 9438 0, 9452 
9, 1945 0, 1844 0, 1671 0, 1430 0, 1129 0, 0781 2, 0399 ©, 9000 
1, 3899 1, 3188 1, 2550 1, 2097 1, 1571 1, 1254 1, 1061 1.0997 
4. 5435 4. 4847 4. 4297 4. 3807 4. 3401 4, 3096 4.2907 4, 2842 
0. 80 1.7452 1, 7630 1. 7795 1.7940 1. 8060 1.8150 1, 8205 1.8224 
0. 8820 0. 8957 0. 9083 0. 9193 0. 9283 0.9350 0. 9391 0. 9405 
0. 1971 0. 1868 0. 1691 0. 1447 0. 1142 0. 0790 0. 0404 0, 0000 
1, 3545 1. 3136 1, 2500 1.1956 1.1521 1. 1203 1.1011 1, 0946 
4°5342 ) 4-4751 |) 4.4194 |} 4.3695 | 4.3278 ] 4.2963 4. 2767 4. 2700 
0. 85 1. 7487 1 fo64 1. 7828 1.7973 1. 8092 1.8181 1. 8236 1, 8255 
0. 8768 QO S007 0. 9034 0.9145 0. 9235 0. 930 0. 9345 9. 9359 
oO. 1935 °. it 0.1711 ©. 1463 0. 1154 0. 079 0. 0408 0, 0000 
1. 1. 30 1.2446 1. 1903 1. 1468 1.1150 1, 0957 1, 0892 
4- 338 4. 4645 4. 4081 4. 3573 4.3145 4. 2822 4. 2619 4. 2551 
0.90 1. 7523 1. 7698 1, 7861 1, 8005 ty 8124 1, 8212 1, 8267 1, 8286 
0. 8716 o. 8856 0, 8985 0. 9097 0. 9188 0. 9256 0. 9298 0, 9312 
0. 2018 0. 1911 oy ee 0. 1477 0. 1166 0, 0805 0. 0412 0, 0000 
1. 3725 1. 3021 1, 238 1, 1847 1.1411 1, 1094 1, 0900 1, 0835 
4.5124 4.4529 4. 3959 4. 3442 4. 3004 4. 2672 4. 2463 4. 2392 
0.95 1. 7558 1. 7732 1. 7894 1. 8037 1. 8156 1, 8244 1, 8298 1, 8317 
0. 3665 0. 8806 °. $036 0. 9049 0. 9141 0. 9209 0. 9252 0, 9266 
0. 2040 0. 1931 ©. 1746 0. 1491 0. 1176 0. 0812 0, 0415 ©, 0090 
1. 3659 1. 2959 1, 2328 1, 1787 1, 1352 1, 1034 1, 0841 1, 0776 
4. 4999 4. 4403 4. 3927 4. 3301 4. 2854 4. 2513 4. 2299 4, 2225 
1,00 1. 7593 1.7766 1.7928 1. 8070 1, 8188 1, 8276 1, 8330 1, 8349 
0. 8613 0. 8756 0, 8887 0. 9001 ©. 9094 0. 9163 0. 920 0, 9219 
0. 2060 °. 3349 0. 1762 0. 1504 0. 1186 0, 0819 0. 041 0, 0000 
1. 3590 1, 2893 1, 2264 1.1725 1, 1290 1, 0972 1.0778 1,0713 
4.4864 | 4.4266 | 4.3685 | 4.3151 | 4.2695 | 4.2345 4.2125 
F, 0. 6878 0. 6867 0, 6854 0, 6842 0, 6831 0, 6822 0. 6816 


Mec =7, Bx = 30°, « = 10° 


% 

: 0°00’ | 11°15" | 22°30" | 33°45’ | 45°00" | 56°15’ | 67°30" | 78°45" | 90°00" 
0. 00 1. 441 1. 4430 1. 4482 1. 4566 | 1. 4682 1. 4826 1. 4996 1. 5186 1. §391 
oO. Sat 0. aya o. oe | 0. 8410 0. 8477 o. epee oO. doa 0. 8768 oO. 3886 

0. 0000 0. 0417 0. 082 0, 1204 0. 1550 0. 1848 0. 2086 0. 2253 0. 2337 

2. 4136 2. 3917 2. 327 2. 2264 2. 0943 1.9403 1. 7738 1. 6042 1. 4397 

5.2304 | 5.1965 | 5.0970 | 4.9373 | 4.7263 | 4.4754 4. 1976 3- 9067 3. 6163 

0. 05 et 1. 4492 1. 4583 1. 4732 1. 4937 1. 5191 1. 5488 1. 5823 1. 6187 
0. 8238 0. $256 0. 8310 0, 8398 ©. 8519 0. 8669 0. 8845 O. 9043 0. 9257 

0. 0000 0. 0464 0. 0912 0. 1331 0. 1705 0. 2020 0. 2265 0. 2428 0. 2500 

2. 4131 2. 3914 2. 3277 2. 2266 2. 0950 1.9414 1.7752 1. 6057 1. 4413 

5. 2297 5. 2053 5- 1334 5. 0183 4. 8667 4. 6877 4.4921 4. 2922 4. 1012 

0. 10 1.4510 1.4542 1. 4638 1. 479 1. 501 1. 52 1. §584 1. 5930 1. 630 
0. ee 0. 895 oO. ae o. 8328 O. 3458 o. 8615 o. bos 0. 9014 O. 9038 

0. 0000 0. 0496 0. 0976 0. 1424 0. 1823 0. 2160 0..2423 ©. 2599 0. 2681 

2.4118 2. 3902 2. 3268 2. 2261 2. 0950 1.9419 1. 7762 1. 6070 1. 4427 

5. 2277 5. 2051 5. 1387 5. 0322 4. 8917 4. 7256 4. 5437 4. 3573 4. 1788 

0.15 1. 4559 1. 4592 1. 4691 1. 4852 1. 5071 1. 5342 1. 5658 1. 6010 1. 6386 
0. 8073 0. 8993 0. 8155 0. 8255 0. 8392 0. 8560 0. 8755 0. 8971 0. 9202 

0. C000 0. 0523 0. 1029 oO. 1501 0, 1921 0. 2277 0. 2554 oO. aide 0. 2832 

2. 4097 2. 3882 2.3251 2. 2250 2. 0945 1.9420 1. 7768 1. 6080 1. 4438 

5. 2244 5. 2032 5. 1408 5. 0408 4. 9086 4. 7520 4.5799 4. 4031 4. 2329 

0. 20 1. 4608 1. 4642 1. 4742 1. 4906 1, 5128 1. 5403 1, 5722 1, 6077 1. 6455 
0.7991 0. 8013 0. 8977 0. 8182 0. 8324 0. 8498 0. 8700 oO. oes 0.9159 

0. 0000 0. 0547 0. 1076 0. 1568 0, 2008 0. 2379 0. 2669 0, 2866 0. 2963 

2. 4067 2. 3853 2. 3227 2, 2232 2. 0934 1.9416 1.7770 1. 6087 1.4448 

5.2197 | 5.1998 | 5.1409 | 5.0463 | 4.9211 | 4.7724 4. 6085 4. 4394 4.2755 

0. 2 1. 4657 1. 4691 1.4792 1. 4958 1. 5182 1. 54 1.5781 1. 6136 1.651 
: oO. eee) 0. 7933 oO. bre o. 8108 0. 8255 ° 8432 0. 8644 0. 8872 ae 

0. 0000 0. 0569 oO. 1118 0. 1630 0, 2086 0. 2472 0. 2773 0. 2978 0. 3079 

2. 402 2. 3817 2. 3195 2. 2206 2. 0916 1.9407 1, 7769 1. 6090 1.4455 

5-213 5.1949 | 5.1392 | 5-0495 | 4.9306 | 4.7889 |! 4,6322 4. 4696 4.3112 

0, 30 1. 4706 1. 4740 1. 4842 1. 5008 1,52 1.5512 1, 5835 1.6191 1. 656 
? 0. 7830 co) 7853 fe) 7922 0. 8034 °. 3186 o. $ 0, 8586 0. 8820 °. see 
0. 0000 0. 058 0. 1157 0. 1686 0. 2158 0. 2557 0, 2868 0. 3080 0. 3185 
2. 3983 2. 3093 2. 3156 2. 2174 2, 0893 1. 9393 1, 7763 1. 6091 1. 4460 
5.2067 | 5.1888 | 5.1359 | 5.0508 | 4.9376 | 4.8024 4, 6522 4. 4956 4 3418 

0, 35 1. 4755 1. 4790 1. 4892 1. 5058 1, 5285 1.5563 1, 5886 1.6241 1. 6619 
0. 7750 0. 7774 0. 7845 0. 7961 0, 8117 0. 8309 0, 8528 0. 8766 0. 9017 

0. 0000 0. 0607 O. 1193 0. 1739 0, 2225 0. 2635 0, 2956 0. 3174 0. 3281 

2. 3929 2. 3720 2. 3109 2. 2136 2. 0864 1.9374 1.7753 1. 6089 1. 4462 

5. 1983 5. 1814 5. 1312 5. 0504 4.9426 4. 8134 4, 6694 4. 5183 4. 3687 

0, 40 1. 4804 1. 4839 1. 4941 1. 5108 1. 533 1.561 1, 5934 1. 6289 1. 6666 
0. 7671 0. 7696 0. 709 0. 7888 0. a °. ae 0, 846 0. 8713 0. 8967 

0. 0000 0. 0624 0. 1227 0. 1788 0. 2288 0. 2709 0, 393 0. 3261 O. 3371 
2. 3867 2. 3661 2. 3055 2. 2091 2. 0830 1 9352 1, 7740 1. 6083 1. 4462 
5. 1888 5.1727 5. 1252 5. 0484 4.9459 4. 8225 4. 6842 4. 5383 4. 3926 
0.4 1.4854 1. 4888 1. 4990 1.5157 1. 538 1. 5660 1, 5981 1. 6335 1.6710 
2 °. ie °. 4618 0. 7h 0. 7816 °. 238 0. 8182 °, Bait 0. 8660 ° 3918 

9, 0000 0. 0641 0. 1259 0. 1835 0. 2347 0. 2779 0, 3115 0. 3343 0. 3454 

2. 3798 2. 3594 2. 2994 2. 2039 2.0790 1.9322 1, 7722 1. 6074 1.4459 

5. 1780 5. 1628 5. 1178 5+ 0450 4.9475 4. 8297 4. 6970 4. 5560 4. 4139 

0. 50 1. 4903 1. 4937 1. 5039 1. 5205 1.5430 1.5707 1. 6027 1. 0379 1. 6752 
0. 7515 0. 7541 0. 7619 0. 7744 0. 7913 0. 8119 0. 8353 0. 8606 0. 8869 

0. 0000 0. 0656 0. 1290 0. 1879 0. 2403 0. 2845 0. 3187 0. 3420 0. 3532 

2. 3721 2. 3519 2. 2926 2. 1981 2. 0744 1.9289 1.7701 1. 6063 1. 4454 

5. 1661 5.1517 5. 1092 5.0403 | 4.9476 | 4.8352 4.7079 4.5716 4.4330 


0. 60 


0. 65 


0. 70 


© 75 


0. 80 


0. 85 


0.90 


Mx 


= 7, By = 30°, « = 10° 


> 


or00" | 11°18" | 22°30" | 


1. 495 
0. 743 
0. 0000 
2. 3637 
5. 1530 


1, 5003 
0. 7361 
oO. aug 
2 

31388 


1, 5053 
0. 7284 
oO, COOO 
2. 3447 
5. 1234 


1. 510 
0. 720: 
0, 0000 
2. 3341 
5. 1069 


1, 5154 
0. 7132 


33°45" | 45°00 | 56°15' 


ywNeoor MNOOF YNOOF YNOOrF YWNOOP YNOO 
- -_ ~y is - ry 
3 = 3 3 < 8 
Nu \o wr 3° > N 


PNOOT 
i 
> 
oO 
Mw 


1. $253 
0. 7673 
0. 1921 
2. 1917 
5- 0342 


1. 5301 
0. 7601 
0. 1962 
epee 
5- 0269 


1. 5349 
0. 7531 
oO. 2001 
2. 1770 
5, 0183 


1. 5397 
0. 7460 
or7o78 
2. 1687 
5. 0085 


1.5445 
0. 7390 
0. 2074 
2. 1598 
4.9975 


1. 5493 
©. 7320 
9. 2109 
2. 1503 
4. 9853 


1.5541 
0. 7249 
©. 2142 
2. 1402 
4.9719 


1. 5590 
0.7179 
0. 2175 
2. 1294 
4.9572 


1. 5638 
0. 7109 
0. 2206 
2. 1180 


4.9413 


1, 5687 
0. 7039 
0. 2237 
2. 1059 
4.9242 


0. 7006 


359 


67°30’ 


1.6421 
03498 
1 848 
4. 5855 


1, 6462 
0. 8501 
©. 3561 
1. 6030 
4. 5978 


1.6501 
ee 
0. 3626 


1. 60 
4, 6086 


1.6540 
ots 
©. 3689 
1. 5985 
4.6179 


1. 6578 
0. 8345 
©. 3748 
1.5959 
4. 6259 


1, 6615 
0, 8294 
0. 3805 
1. 5929 
4. 6327 


1. 6651 
0. 8243 
0. 3860 
ress 
4. 6382 


1. 6687 
0. 8192 
0. 3912 
1. 5860 
4. 6425 


1. 6722 
o. 8142 
0. 3962 
1. 5820 
4. 6456 


1, 6757 
0. 8092 
eats 
1.577 

4. 6476 


0. 7095 


90°00’ 


Mo = 7, Bx = 30°, « = 10° 


é 
é 101°15" | 112°30" 123°45' | 135°00' | 146°15" | 157°30' | -168°45" | 180°00" | 180°00" 


= 


0. 00 1. 5604 1. 5817 1. 6018 1. 6198 1. 6344 1. 6449 1. 6512 1. 8508 1. 6533 
0. 9009 0. 9132 0. 9248 0. 9352 0. 9436 0. 9497 0. 9533 1. 0686 0. 9546' 
0. 2326 0. 2212 0. 1989 0. 1668 0. 1278 0. 0860 O. 0432: ©. 0000 0. 0000 
1. 2876 1.1531 1. 0397 0. 9491 0. 8812 0. 8347 0. 8078 0. 7990 0. 7990 
3. 3390 3. 0859 2. 8660 2. 6853 2. 5467 2. 4500 2. 3932 3- 9035 2. 3745 
0. 05 1.6571 1. 6964 1. 7356 1.7728 1. 8058 1. 8318 1. 8483 1.8540 
0. 9483 0.9714 ©. 9943 1.0160 1. 0352 1. 0503 1.0599 1.0630 
0. 2474 0. 2348 O. 2124 0. 1814 o. 4435 0. 099 0. 0515 0. 0000 
1. 2890 1. 1542 1, 0405 0. 9496 0. 8815 0. 834 0. 8077 0. 7988 
3- 9333 3. 8029 3- 7239 3- 7955 3- 7440 3. 8139 3. 8780 3- 9029 


0.10 1. 6692 1. 7085 1. 7469 1. 7825 1. 8134 1. 8371 1. 8519 1. 8570 
0. 9471 0. 9705 0. 9932 1. 0142 1. 0323 1. 0462 1. 0550 1.0579 

0. 2663 0. 2542 O. 2321 0. 2006 0. 1605 0. 1127 0. 0584 0, 0000 

1. 2903 1.1554 1. 0413 0. 9501 0. 8816 0. 8345 0. 8073 0. 7983 

4.0210 3. 8967 3. 8174 3. 7890 3. 8058 3. 8470 3. 8859 3. 9012 

0. 15 1.6777 1.7168 1.7546 1. 7892 1. 8187 1. 8412 1. 8551 1. 8599 
0. 9440 0. 9676 0. 9902 1.0108 1, 0284 1.0418 1. 0502 1. 0530 

0. 2819 0. 2699 0. 2475 0. 2149 0. 1728 0. 1216 0. 0630 ©. 0000 

1.2915 1. 1564 1.0420 oO. 3393 0, 8814 0. 8341 0. 8066 oO, 7275 

4. 0812 3.9597 3. 8781 3. 8410 3. 8424 3. 8652 3. 8887 3. 8983 

0. 20 1. 6846 1.7235 1. 7607 1. 7946 1. 8232 1. 8448 1. 8581 1. 8627 
0. 9401 0. 9639 0. 9865 1. 0069 1.0242 1. 0373 1.0456 1. 0483 

0. 2952 0. 2832 O, 2602 0. 2265 0. 1824 0. 1284 0. 0665 ©. 0000 

1.2925 1. 1572 1. 0425 oO. g308 o. 8811 0. 8334 0. 8056 0. 7964 

4. 1282 4. 0979 3. 9236 3. 8786 3. 8677 3. 8767 3. 8891 3. 8946 

0. 25 cer 1.7291 1. 7660 1. 7992 1, 8271 1. 8481 1. 8609 1. B68 
0. 935 0.959 0. 9825 1. 0028 1.0199 1. 0329 1.0411 1. 043 

0, 3070 0. 294 0. 2712 0. 2363 0. 1903 0. 1339 0. 0693 0. 0000 

1, 2933 1. 1578 1. 0428 0. 950 o. 8806 ©. 8324 0. 8044 0.7951 

4.1671 | 4.0474 | 3.9599 | 3-907 3. 8863 | 3. 8840 3- 8878 3. 8900 

: 1, 6958 1.7342 1.7706 1. 8034 1. 8307 1. 8512 1. 863 1. 8680 
a 0, 9314 0, 9256 0. 978 oO. 9986 1.0156 1. 0286 1 Be 1, 0395 
0, 3176 ©. 3051 0. 280; 0. 2447 ° 1967 0. 138 ©. 0716 ©. 0000 

1, 2939 1. 1583 1. 0430 0. 9501 o. 879 0. 8313 0. 8030 0. 7936 

4. 2005 4. 0807 3. 9900 3.9312 3. 9005 3. 8886 3. 8851 3. 8847 

0. 35 1, 7006 1. 7388 1.7748 1. 8072 1, 8340 1. 8541 1. 8664 1. 8706 
0, 9268 0. 9513 0. 9741 0. 9944 1.0114 1. 0243 1, 0325 1, 0353 

0, 3272 0. 3144 0. 2893 0. 2520 0, 2027 0. 1424 0. 0736 0. 0000 

1, 2943 1. 1586 1. 0430 0. 9496 o. 8789 0. 8300 0. 8014 0. 7919 

4, 2296 4. 1096 4. 0156 3. 9504 3.9113 3. 8910 3. 8814 3. 8786 

0. 40 1, 7051 1. 7430 1. 7787 1.8107 1. 8372 1. 8569 1. 8690 1, 8731 
0, 9223 0. 946 0. 9698 0. 9902 1. 0072 1, 0202 1. 0284 1, O311 

0, 3361 0. 322 0. 296 0. 2585 0. 2078 0. 1458 0. 0753 0, 0000 

1, 2945 1. 1587 1, 042, 0. 9499 o. 8778 0. 8284 0. 4995 0. 7900 

4.2554 | 4.1349 | 4.0375 | 3.9664 | 3.9196 | 3.8916 3. 8767 3. 8719 

0. 45 1, 7093 1.7469 1. 782, 1.8140 1. 8402 1. 8597 1. 8716 1, 8756 
0, 9177 0. 9426 °. 565¢ ©. 9860 1, 0031 1.0161 1. 0243 1, 0271 

0. 3443 ©. 3305 0. 3039 0. 2643 0, 2122 0. 1487 0. 0767 0. 0000 

1, 2945 1, 1587 1, 0425 0. 9482 0. 8755 0. 8267 °. 015 3. 4879 

4. 2785 4.1573 4.0566 3.9797 3- 9257 3- 8308 3. 8710 3. 8645 

0. §0 1. 7132 1.7506 1. 7858 1.8172 1- 8431 1. 8624 1.8741 1.8781 
0. 9131 0. 9382 0. 9614 0. 9819 0- 9990 1.0121 1, 0233 1.0231 

©. 3519 0. 3376 0. 3102 0. 2696 O- 2162 0. 151 0. 0780 0. 0000 

1. 2943 1.1585 1.0420 0. 9472 0- 8750 o. 824 0. a 53 0. 7856 

4. 2992 4.1773 4. 0732 3.9907 3-.9300 | 3.8888 | 3.8645 | 3.8564 


Meo = 7, B, = 30°, « = 10° 
0 
é 101°15" | 12°30" | 123°45° | 135°00" | 46°15" | 157°30" | 168°45’ | 180°00’ | 180°00’ 


0. 55 1.7170 1.7542 1. 7891 1, 8202 1, 8459 1. 8650 1. 8766 1, 8806 
0. 9086 0. 9340 0. 9573 9. 9779 0. 9950 1.0081 1, 0164 1.0192 
0. 3590 0. 3442 0. 3160 0. 2743 0. 2197 2. 1537 0. 0792 0, 0000 
1. 2939 1.1581 1, 041 ©. 9461 0. 8734 0, 8227 0. 7929 0. 7831 
4-3179 | 4.195% | 4.087 3.9999 | 3.9328 | 3.8856 3. 8572 3. 8476 
0. 60 1.7206 1.7575 1. 7923 1, 8232 1, 8487 1. 8676 1. 8791 1. 8830 
0. 9041 0. 9297 0. 9532 0. 9739 0. 9911 1, 0042 1.0125 1.0153 
o. 3657 0. 3503 0. 3213 0, 2787 0, 2230 0. 1558 o. 0802 0, 0000 
1. 2933 4. 1575 1, 0405 0. 9448 0. 8716 0. 8204 0. 7993 0, 7804 
4.334 4.2111 | 4.1005 | 4.0074 | 3.9342 | 3.8814 | 3.8492 3. 8382 
©. 65 1. 7241 1, 7608 1. 7953 1, 8260 1, 8513 1, 8701 1. 8816 1, 8855 
0. 8996 0. 9255 0. 9492 0. 9699 0, 9872 1, 0004 1. 0087 1.0115 
0. 3719 0. 3560 0. 3262 0, 2826 0. 2259 0.1577 o. 0811 0, 0000 
1. 2925 1, 1568 1, 0396 0. 9434 0, 8696 0. 8180 o. 7876 9. 7775 
4.3500 | 4.2254 | 4.1116 | 4.0134 | 3.9343 | 3.8762 3. 8404 3. 8281 
0. 70 1. 7274 1. 7639 1, 7982 1, 8287 1, 8539 1. 8726 1. 8840 1 path 
0. 8952 0.9214 0. 9452 0, 9661 0, 9834 0. 9966 1. 0949 1, 007 
0. 3778 0. 3614 0. 3308 0, 2863 0, 2285 0. 1593 0. 0819 0. C000 
1. 2916 1.1560 1, 0385 0. 9418 0, 8675 0, 8153 0. 7847 0.7745 
4.3637 | 4.2382 | 4.1212 | 4.0181 | 3.9334 | 3.8701 3. 8309 3. 8174 
9. 75 1. 7307 1, 7669 1, 8010 1, 8314 1, 8565 1, 8751 1. 8865 1. 8904 
0. 8909 0. 9173 0. 9413 ©, 9623 0. 9797 0. 9929 1.0912 1, 0040 
0. 3934 0. 3664 0. 3350 0. 2896 0, 2309 0, 1609 o. 0826 0, 0000 
1. 2904 1.1550 1, 0372 0. 9401 0, 8652 0. 8126 0. 7815 0.7712 
4. 3761 4. 2496 4. 1295 4. 0216 3.9314 3. 8632 3. 8206 3. 8060 
0, 80 1. 7338 1. 7698 1. 8038 1. 8340 1. 8590 1. 877 1. 8890 1. 8928 
0. 8866 0. 9133 0. 9375 0. 9585 0. 9760 0. 9892 0. 9975 1. 0003 
0. 3887 0. 3711 ©. 3390 0. 2927 0. 2331 0, 1622 0, 0833 0, 0000 
1. 2891 1, 1538 1, 0358 0, 9382 0. 8627 0. 8096 0, 7782 0. 7678 
4.3872 | 4.2598 | 4.1366 | 4.0240 | 3.9284 | 3.8554 3. 8097 3. 7940 
0. 85 1 4369 1.7727 1, 8064 1, 8366 1, 8615 1, 8801 ato 1, 8953 
o. 8824 | 0.9093 | 0.9337 | 9.9549 | 0.9723 | 9.9855 0. 993 0. 9966 
9. 3937 0. 3755 0. 3427 0. 2955 0. 2351 0. 1635 0. 0539 0, 0000 
1. 2876 1.1525 1, 0343 0, 9362 0, 8601 0, 8065 ©. 7747 0. 7642 
4-3971 | 4.2688 | 4.1425 | 4.0253 | 3.9245 | 3.8469 3. 7980 3. 7812 
0. 90 1. 7398 1, 7754 1, 8090 1, 8391 1, 8640 1, 882 1, 8939 1, 8977 
0.8782 | 0.9054 | 0.9300 | 90,9512 | 0.9687 | 0,981 ©, 9901 0, 9929 
°. 3984 0, 3797 O. 3461 0, 2981 0. 2370 0, 1646 0. 0844 0, 0000 
1. 285 1,1510 1, 0326 0, 9340 0. 8574 0, 8031 0, 7711 °, es 
4-405 4.2767 | 4.1475 | 4.0256 | 3.9197 | 3.8375 3. 7856 3. 787 
0.95 1. 7428 1, 7781 1, 8116 1, 8416 1, 8664 1, 8850 1, 8964 1, 9002 
0. 8740 0. 9016 0. 9263 0, 9476 0, 9651 0. 9782 0. 9864 0, 9892 
0. 4029 ©, 3836 ©. 3493 0, 3006 O, 2386 0, 1656 0, 0849 0, 0000 
1, 2841 | 1.1494 | 1.0308 | 0.9317 | 0.8544 | 0.7996 | 0.7672 0, 7564 
4.4135 4. 2835 4.1514 4. 0250 3.9140 3. 8274 3.7725 3. 7536 
1. 00 1.7456 1, 7807 1, 8141 1, 8440 1, 8689 1, 8875 1, 8989 1, 9028 
0. 8699 | 0.8978 | 0,9227 | 9.9441 | 0.9615 | 0.9746 | 0.9827 0. 9855 
0. 4072 0, 3873 0. 3523 O, 3028 0, 2402 0, 1666 0. 0853 0, 0000 
1, 2820 1.1477 1, 0289 0, 9293 0 8513 0, 7960 0, 7631 0, 7522 
4.4201 4. 2894 4.1544 4. 0236 3.9075 3. 8165 3. 7586 3. 7386 
Fx 0. 6983 0, 6963 0, 6935 0, 6903 0, 6868 0. 6838 0, 6817 0, 6809 
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Meo = 7, Bx = 30°, & = 15° 
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1. 4806 
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1, 426 
0.8238 
0. 3640 
1, 5862 
3. 5203 


1, 4925 
0. 8526 
0. 3740 
1, 5905 
3. 8365 


1, 5091 
0. 8534 
0. 390 
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3. 9326 
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©. 4060 
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1.5582 
0. 8347 
0. 4709 
1.6185 
4.2715 
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0. 8307 
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15568 
3268 
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16256 
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co = 7, Bx = 30°, « = 15° 
0 


3 ze ee, 
0°00’ | 11°15’ | 22°30’ | 33°45’ | 45°00" | 56°15’ | 67°30" | 78°45’ | 90°00" 
0.5 1, 3632 1, 3681 1, 3825 1, 4061 1. 4380 1.477 1, 5227 1. 5731 1. 6268 
? 9, A539 °, ares oO, 2690 0, 6885 0. 7148 oO. 7468 0. 7832 0. 8226 0, 8631 
0, 0000 0, 0968 0, 1902 0, 2770 0. 3540 0. 4188 9°, rer, ©. 5034 0. 5205 
2, 8138 2.7815 2, 6868 2. 5370 2. 3426 2.11714 1, 8746 1, 6290 1, 3926 
5.3014 | 5.2803 | 5.2176 | 5.1153 | 4.9765 | 4.8059 4. 6095 4. 3949 4. 1799 
0. 60 1, 368 1, 3737 1, 3881 1, 4114 1, 4432 1. 4822 1, 5274 1.5774 1, 6307 
°. ate °, e484 0, 6608 0, 6809 0, 7080 0.7499 0. 7782 0. 8185 0. 8598 
0, 0000 0, 0990 0, 1944 0, 2830 0. 3617 0. 4276 0. 4788 0. 5135 0. 5306 
2, 8026 2, 7708 2. ete 2, $391 2. 3384 2,115 1, 8758 1. 6323 1, 3973 
5, 2863 5. 2667 5. 2085 5. 1133 4. 9836 4. 8233 4, 6376 4.4328 4. 2108 
0. 65 1, 3746 | 1.3794 1.3936 | 1.4168 | 1.4482 | 1.4870 1, 5318 1, 5814 1, 6343 
0, 6356 ©, 6399 ro £236 oO, 9733 0, 7012 0. 7349 0. 7732 0, aaa 0. 8566 
9, 0000 0, 1010 ©, 1985 0,2 89 0. 3690 0. 4362 0, 4882 0, 5232 0. 5403 
2, 7905 2, 7592 2, 6676 2, 5224 2. 3337 2.1140 1, 8769 1, 6356 1. 4020 
5. 2699 5.2519 5. 1981 5. 1099 4. 9893 4. 8394 4. 6643 4. 4695 4. 2614 
0. 70 1, 3803 1, 3851 1, 3992 1, 4221 1.4 1. 4916 1, 5360 1, 5852 1, 6377 
0, 6270 °, ae °. He 0, 6658 fe) ae 0. 7290 0. 7683 °, Gia °, 8534 
0, 0000 0, 1031 9, 2078 0, 2946 O, 3762 0. 4446 0. 4973 ©. 5327 9. 5497 
2.7774 2.746 2, 656 2.5141 2, 3284 2.1119 1, 8776 1. 6387 1, 406 
5. 2523 5.235 5. 1865 5. 1053 4.9938 4. 8542 4. 6898 4. 5049 4. 304 
0.75 1, 3861 -1, 3908 1, 4047 1, 4274 1, 4582 1. 4962 1. 5401 1, 5887 1, 6407 
©, 6184 0, 6229 0, 6364 0, 6583 0. 6876 0. 7231 0. 7633 0, 8063 0, 8502 
©, 0000 0, 1051 0, 2063 ©, 3002 Q, 3832 0. 4527 0, 5061 0, $413 0, 5587 
2, 7636 2. 7334 2, 6452 2, 5051 2. 3225 2, 109 1, 8781 1, 6417 1.4115 
5. 2334 5.2184 5. 1736 5. 0994 4.9969 4. 867 4.7141 4. 5392 4. 3472 
0. 80 1, 3920 1. 3966 1. 4103 1. 4328 1. 4631 1. 5006 1.5440 1, 5921 1. 6436 
0. 6098 0. 6145 0, 6283 0. 6507 a. 6808 0. 7172 0. 7584 0, 8924 0. 8470 
9, 0000 0, 1070 O, 2101 0, 3056 9. 3901 0, 4606 0. $147 0, 5507 0. 5674 
2, 7486 2, 7191 2, 6327 2.4953 2. 3160 2, 1063 1, 8784 1, 6447 1, 4163 
5.2133 | §$.1998 | 5.1594 | 5.0922 | 4.9988 | 4. 8801 4. 7373 4. 5726 4. 3887 
0. 85 1, 3979 1, 4024 1, 4160 1, 4381 1, 4680 1, 5050 1, 5478 1. 5953 1, 6462 
0, 6012 0, 6060 0, 6202 0, 6432 0. 6741 0, 7114 ©. 7535 0, 7984 0. 8440 
©, 0000 0, 1089 ©, 2138 ©, 310 9. 3968 co) 4683 0. §231 0. 5593 0. 5759 
2, 7328 2, 7040 2, 6194 2, 484 2. 3090 2, 102 1, 8784 1, 6475 1.4211 
5.1919 5. 1799 5. 1439 5.0837 | 4.9995 | 4.8912 4. 7594 4. 6050 4. 4294 
0, 90 1, 4038 1, 4083 1, 4216 1, 4434 1, 4729 1, 5092 1.5515 1, 5984 1, 6487 
0.5926 | 0.5975 | 0.6121 | 0.6357 | 9.6673 | 9.7055 0. 7486 0.7945 0, 8409 
0, 0000 0, 1107 0, 2174 0, 3161 9. 4033 ©. 4759 0, 5313 ©, 5678 ©. 5841 
2.7161 2, 6879 2, 6053 2, 4736 2, 3013 2, 0990 1, 8781 1, 6503 1, 4260 
5. 1693 5. 1587 5. 1271 5.0739 | 4.998 4.9012 4. 7805 4. 6365 4. 4693 
9.95 1, 4099 1, 4143 1, 4274 1, 4487 1.4777 1, 5135 1. 5550 1, 601 1, 6510 
0, 5840 ©, 5890 0, 6040 0, 6282 9. 6605 0, 6997 0. 7437 ©. 7906 0, 8379 
0, 0000 ©, 1126 0, 2209 O, 3212 9. 4097 0, 4832 0, §393 ©. 5759 0, §921 
2, 6985 2, 6710 2, 5902 2, 4616 2, 2930 2, 0946 1.877 1, 652 1, 4309 
5. 1452 5, 1362 5. 1089 5. 0628 4.9969 4. 9099 4. 8005 4. 6671 4. 5086 
1,00 1, 4160 1, 420 1, 4331 1.4541 1, 4825 1.5177 1, 5585 1, 6041 1, 6531 
©. 5753 ° sae oO, $338 0, 6206 0, 6538 0, 6938 0, 7388 0, 7867 0, 8350 
0, 0000 0, 1143 0, 2244 0, 3262 ©, 4159 0. 4 o 0. 5471 0, §839 ©, 5998 
2, 6799 2, 6531 2.5744 2, 4488 2, 2840 2, 089 1, 8767 1, eed 1, 4358 
5. 1199 5. 1123 5. 0894 5. 0503 4. 9936 4.9175 4. 8194 4. 696 4. 5472 
¥ 0, 7105 0, 7107 0.7113 0, 7123 2.7136 2.7152 0, 7168 0, 7183 0, 7194 
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Moo = 7; By = 30°, « = 15° 
o 


E —— --— —_——- on a a 
10115" | 12°30" | 123°45" | 135°00' | 146°15° | 157°30' | 168°45" | 
0. 00 1. 4963 1. 5331 1- 5695 1. 6035 1. 6334 1. 6540 1. 6642 
0. 8639 0, 8852 o- 9062 6. 9258 0. 9430 0. 9550 0. 9608 
0. 3937 0. 3872 o- 3621 0. 3156 0. 2356 0. 1412 0. 0657 
1.1255 0. 9399 o- 7898 0. 6762 0. §982 0. 5515 0. 5277 
2.7551 2. 4223 2. 1392 1.9146 1.7542 1. 6551 1, 6039 
0. 05 1.5947 1. 6493 1- 7953 1, 7613 1. 8180 1, 8701 1, 9048 
0.9131 | 0.9453 | 0.9783 1,0112 | 1.0440 1. 0736 1, 0932 
0.3913 | 0.3770 | 0 3455 0.2947 | 0.2275 | 0. 1568 0. 0829 
1, 1295 0. 9433 o- 7924 ° 6779 0. 5991 0. 5518 9. 5277 
3. 2012 2. 9389 2- 7431 2. 635 2. 6798 2. 9050 3. 1558 
0.10 1. 6158 1. 6722 1- 7289 1, 7843 1. 8370 1, 8816 1, 9098 
0.9181 0. 9518 o- 9855 1, 0182 1. 0486 1. 0736 1, 0898 
0. 4069 0. 3920 o- 3605 0. 3117 0. 2493 0. 1785 0..0955 
1. 1337 0. 9468 o 7951 0. 6797 0. 6001 0. 5520 0. 5275 
3. 3332 3. 0874 2- 9959 2. 8143 2. 8550 3. 0221 3.1914 
0. 15 1. 6500 1. 6870 1- 7436 1.7979 1. 8479 1, 8885 1.9134 
0. 9193 0. 9539 o- 9878 1,0199 1, 0485 1, 0714 1, 0861 
0. 4223 0. 4073 o- 3760 0. 3283 0. 2671 0. 1934 0. 1034 
1. 1379 0. 9505 o- 7979 0. 6816 0. 6010 0. 5522 ©. §272 
3.4334 | 3.1976 | 3.0231 2.9345 | 2.9621 | 3.0878 | 3.2094 
0. 20 1. 6408 1.6979 1.7542 1. 8076 1. 8556 1, 8935 1.9163 
0. 9188 0. 9540 o- 9879 1, 0194 1, 0468 1, 0684 1, 0825 
0. 4370 0. 4219 o- 3906 O. 3431 0. 2816 0. 2046 0. 1091 
1, 1423 0. 9543 o. 8009 0, 6836 0. 6020 0. 5523 0. 5267 
3.5179 3. 2891 3 1177 3. 0270 3. 0393 3. 1318 3.2199 
0.2 1.6496 | 1.7967 | 1.7626 1.8151 1.8615 | 1. 897 1.9189 
; 0.9175 0. 9531 9. 9870 1.0179 1. 0444 1. ese 1. 0790 
0. 4509 0. 4356 0. 4040 ©. 3564 0. 2937 0. 2134 0. 1133 
1. 1467 0. 9582 0. 8039 0. 6856 0. 6029 0. 5523 0. 5260 
3- 5927 3- 3690 3- 1987 3- 1030 3- 0993 3- 1639 3. 2261 
©. 30 1. 6570 1.7140 1. 7694 1. 8212 1. 8665 1. 9010 1. 9213 
0.9155 0.9515 0. 9854 1.0158 1. 0416 1. 0620 1. 0757 
0. 4640 0. 4484 0. 4164 0. 3681 0. 3039 0. 2205 0. 1167 
1.1512 0. 9623 0. 8071 0. 6876 0. 6039 0. §523 0. §253 
3. 6610 3. 4410 3- 2702 3- 1680 3- 1483 3- 1885 3. 2296 
0. 35 1. 6634 1.7201 1.7752 1. 8264 1. 8707 1.9040 1. 9236 
©. 9133 0. 9496 0. 983 1.0135 1. 0387 1. 0587 1.0724 
0. 4764 0. 4604 O. 427 0. 3787 0. 3127 0. 2263 0. 1193 
1. 1559 0. 9665 0. 8104 0. 6898 0. 6048 0. §521 0. 5245 
3- 7244 3- 5074 3- 3350 3- 2251 3. 1894 3 2077 3- 2312 
0. 40 1. 6689 1.7255 1. 7802 1. 8308 1. 8743 1. 9068 1. 9257 
0. 9109 0. 9475 ©. 9813 1.0109 1. 0357 1. 0556 1. 0693 
o. 4881 0. 4716 0. 4383 Oo. 3881 0. 3203 0. 2312 0. 1216 
1. 1606 0. 9708 0. 8138 0. 6920 0. 6057 0. 5519 0. 5235 
3- 7841 3- 5693 | 3-3945 3.2761 | 3.2247 | 3.2231 3- 2312 


1. 6739 1.7301 1. 7845 1. 8346 1. 8775 1. 9093 1.9277 
0. 9083 0. 9453 0. 9790 1. 0084 1. 0328 1.0525 1. 0662 
0. 4992 0. 4822 0. 4480 0. 3966 0. 3269 O. 2354 O. 1234 
1. 1654 0. 9752 0. 8173 0. 6942 0. 6065 0. 5515 0. §224 
3.8409 | 3.6278 | 3.4499 | 3-3224 | 3.2555 | 3-2355 | 3.2300 
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1.7915 
0. 9745 
0. 4854 
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1.7945 
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1011s’ | 112°30" | 123°45" | 135°00" | 146715" | 157°30" | 168°45’ | 180°00’ | 180°00’ 


1.9374 
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Moo = 7, Bx = 30°, @ = 20° 
o 


| 33°45’ | 45°00’ | 56°15’ | 67°30’ | 78°45’ 
1. 1837 1. 2092 1.2414 1. 2794 1. 3227 
0. 6834 0. 6982 pacha 0. 7386 0. 7636 
0. 2548 0. 3316 0. 400 0. 4619 0. 5118 
2. 8859 2. 5836 2. 2433 1. 8912 1.5507 
4- 9673 4. 5898 4. 1494 3. 6729 3s 1873 
1, 2010 1. 2346 1.2767 1. 3254 1. 3805 
0. 680 0. 7007 0. 7261 0. 7554 0. 7887 
0. 265 0. 3434 0.4115 0. 4686 0. 5126 
2. 8886 2. 5883 2. 2499 1. 8993 1. 5597 
5. 0297 4.6919 4. 2962 3. 8601 3. 4099 
1.2104 1.2465 1. 2913 1. 3435 1. 4020 
©. 6733 | 9.6959 | 07240 0. 7567 0. 7934 
0. 2761 0. 3556 0. 4248 0. 4815 0. §238 
2. 8905 2. 5924 2. 2562 1. 9072 1. 5686 
5.0556 4- 7374 4. 3616 3- 9459 3- 5154 
1.2186 | 1.2563 1. 3029 1. 3571 1.4177 
0. 6656 0. 6901 0. 7205 0. 7558 0. 7951 
0. 2858 0. 3674 0. 4379 0. 4948 0. 5364 
2. 8915 2. §959 2. 2621 1.9150 1.5776 
5.0762 | 4.7745 | 4.4159 4.0183 3. 6039 
1. 2262 1. 2650 1, 3127 eae 1. 4302 
0. 6577 0. 6839 0. 7162 0.75 0. 7954 
0. 2951 0. 3789 0. 4507 0. 5081 ©. 5495 
2. 8917 2. 5988 2. 2676 1.9227 1, 5866 
5.0935 4. 8068 4.4645 4. 0837 3. 6841 
1. 2334 1.2729 1.3214 1.3779 1.4406 
0. 6497 0. 6775 0. 7116 0. 7512 0. 7949 
O. 3041 0. 3900 9. 4633 0. 5214 0. 5628 
2. 8910 2. 6011 2. 272 1. 9303 1.5958 
5.1082 | 4.8359 | 4.5092 4. 1445 3. 7592 
: 1. 2802 1. 3293 1. 3864 1. 4496 
; 0. 6709 0. 7067 0. 7482 0. 7939 
: 0. 4009 0. 4756 0. 5345 0. $761 
3 2. 6028 2. 2776 1.9377 1. 6050 
: 4. 8626 4.5512 4. 2021 3. 8311 
; 1. 2872 1. 3366 1.3940 1.4574 
: 0. 6643 pated | 0. 7451 0. 7925 
3215 0. 4115 0. 487: 0. 5475 0. 5893 
. 8873 2. 6040 2. 2822 1. 9451 1. 6144 
; 4. 8872 4.5911 4.2575 3- 9007 
. 1. 2938 1, 3433 1. 4009 1. 4643 
; 0. 6576 ©. 6967 0. 7417 ©. 7909 
. 3299 0. 4220 0. 4997 0. 5604 0. 6024 
. 8842 2. 6046 2. 2864 1.9524 1. 6239 
: 4.9102 4. 6293 4. 3112 3. 9687 
: 1. 3001 1. 3496 1.4071 1. 470 
. e aees 0. 8935 0. 7382 0. 7 a 
. 3381 0. 4322 0.5115 0. 5731 0. 6154 
. 8803 2. 6046 2. 2903 1.9597 1. 6336 
. 4.9316 4. 6660 4. 3635 4.0355 
: 1. 3062 1. 3555 1.4128 1. 4760 
5 38 0. 6442 0. 6863 0. 7347 37h 2 
; 0. 4423 0. 5231 0. 5856 0. 6283 
. 8757 2. 6040 2. 2939 1, 9668 1, 6435 
5.1 4.9517 4.7014 4. 4148 4. 1016 
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co = 7; fy = 30°, & = 20° 


> 

: 0°00" | 11°15’ | 22°30' | 33°45" | 45°00" | 56°15" | 67°30° | 78°45’ | 90°00" 
0.55 1.2181 1.2242 1, 2424 1,271 1.3121 1, 3611 1.4181 1. 4808 1. 3183 
0. 5537 0. 5592 0. 5754 0. 601 0. 6375 0. 6811 oO. 7311 0. 7853 0. 8415 

0. 0000 0. 1239 0. 2434 0. 3542 0. 4523 ©. 5345 0. 5980 0. 6410 0, 6620 

3. 2564 3. 2110 3.0785 2. 8703 2. 6029 2, 2972 1.9740 1. 6535 1.3519 

5- 4149 5. 3861 5+ 3005 5. 1605 4.9704 4. 7357 4.4651 4. 1671 3- 9541 

0. 60 1. 2245 1. 2305 1. 2486 1. 2779 1. 3177 1, 3665 1. 4230 1, 4852 1, 5521 
0. 5441 0. §497 0. 5666 0. $939 0. 6308 QO, °759 0. 7274 0. 7832 0. 8410 

0. 0009 0. 1267 0. 2489 oO. eee 0. 4621 ©. 545 0. 6102 0. 6536 0. 6744 

3. 2429 3- 1984 3. 0685 2. 8641 2. 6013 2. 3001 1.9810 1. 6637 1, 3ZO4O 

5. 3989 5+ 3724 5+ 2936 5. 1643 4. 9880 4.7690 4.5147 4. 2322 3- 932 

0. 65 1. 2309 1. 2369 1. 2548 1. 2839 1. 3233 1.3716 1.4276 1. 4892 1.5554 
0. 5345 0. §403 0. 5577 0. 5860 0. 6241 ©. 6706 0. 7238 0. 7812 °. ee 

0. 0000 0. 1295 0. 2542 °. 3097 0. 4718 0. §570 0. 6223 0. 6661 0. 686 

3. 2283 3. 1848 3.0575 2. 8571 2. 5990 2. 3028 1.9881 1.6741 1. 3765 

5.3816 | 5.3574 | 5.2854 | 5.1668 | 5.0043 | 4.8014 4. 5637 4. 2972 4.0109 

0. 70 1. 2374 1. 2433 1.2610 1. 2897 1. 3287 1, 3764 1. 4318 1. 4927 1. 5582 
0. 5249 0. 5310 0. 5489 0. 5781 0. 6175 0, 6654 0. 7201 °. 7791 0. 8397 

0, 0000 0. 1322 0. 2595 0. 3774 0. 4813 ©. 5680 0. 6342 0. 6 4 0. be a 

3.2127 3-1701 3. 0456 2. 8493 2. 5962 2. 3051 1.9950 1. 684 1, 3894 

5. 3629 5.3411 5. 2758 5. 1680 5. 0196 4. 8328 4.6121 4. 3620 4. 0898 

0.75 1. 2439 1. 2497 1, 2672 1.2955 1. 3340 1, 3811 1.4357 1. 4958 1, 5605 
0. 5153 0. 5216 0. §401 0. §702 0. 6108 0, 6601 0. 7164 0. 7769 0, 8391 

0. 0000 0. 1349 0. 2648 0. 3849 0. 4908 ©. §789 0. 6460 0. 6905 0. 7106 

3. 1960 3.1543 3. 0327 2.8407 2. 5928 2, 3071 2.0019 1. 6956 1. 4028 

5.3429 | 5.3234 | 5.2649 | 5.1680 | 5.0337 | 4.8634 4. 6601 4. 4269 4. 1693 

0. 80 1, 250 1, 2563 1. 2734 1. 3013 1. 3392 1. 3855 1. 4393 1. 4986 1.562 
0. 505 0. 5122 0. 5313 0. 5623 0. 6041 0. 6549 0. 7127 0. 7748 o 8385 
0. 0000 0. 1376 0. 2699 0. 3923 0. 5001 0. 5897 °. 857 0. 7026 0. 7224 
3. 1781 3. 1375 3.0188 2. 8313 2. §889 2. 3088 2. 00 1. 7067 1. 4166 

5-3216 | 5.3044 | 5-2527 | 5-1667 | 5.0467 | 4.8931 4.7977 4-4919 4. 2493 

0. 85 1. 2572 1. 2628 1. 2797 1. 3071 1. 3443 1. 3898 1. 4428 1.5010 1. 5639 
0. 4962 0. 5029 0. §225 0. 5544 0. 5974 0. 6496 0. 7089 ©. 7727 0. 8378 
0. 0000 0. 1402 0. 2750 0. 3997 0. 5093 0. 6004 0. 6693 0. 7145 0. 7340 

3.1591 3- 1196 3. 0039 2. 8211 2. 5842 2. 3101 2.015 1.7179 1. 4308 

5. 2989 5- 2840 5+ 2391 5. 1641 5.0585 4. 9220 4. 754 4.5571 4. 3301 

0.90 1. 2639 1. 2695 1. 2860 1. 3129 1. 3493 1. 3940 1. 4460 1. 5032 1.5651 
0.4866 | 0.4935 | 9.5137 | 90-5465 | 0.5907 | 0. 6443 0. 7052 0. 7705 0. 8372 

0. 0000 O. 1427 0. 2801 fe) 0) 0. 5184 9. 6109 0. 6807 0. 7262 0.7455 
3. 1390 3- 1006 2. 9881 2. 8100 2. 5790 2.3110 2. 0222 1.7294 1.4456 
5.2748 5- 2622 5. 2242 5. 1602 5. 0692 4.9501 4. 8016 4.6224 4.4116 
0.95 1. 2707 1.2762 1.2924 1. 3186 1. 3543 1. 3980 1. 4489 1.5051 1.5659 
0. 4779 0. 4841 0. 5048 0. 5386 °. 5839 0. 6390 0. 7015 0. 7684 0. 8365 
0. 0000 0. 1453 0. 2851 0. 4141 0. §275 0. 6213 0. 6920 0. 7379 0. 7568 
3.1178 3- 0805 2. 9712 2. 7981 2. §731 2. 3115 2. 0288 1.7410 1. 4608 
52493 | 5-2390 | §-2078 | 5.1549 | 5.0788 | 4.9773 4. 8480 4. 6880 4-4941 
1,00 1.2777 1. 2830 1. 2988 1. 3244 1. 3593 1. 4020 1.4518 1. 5067 1. 5664 
0. 4674 0. 4746 0. 4960 0. 5306 0. $772 0. 6337 0. 6977 0. 7662 0. 8359 
0. 0000 0. 1478 0. 2900 0. 4212 0. 5364 0. 6317 0. 7032 0. 7494 0. 7680 
3- 0953 3- 0592 2. 9532 2. 7852 2. 5665 2. 3116 2. 0352 1.752 1.4764 
5.2222 | §5-2143 | 5-1900 | 5.1483 | 5.0871 | 5-0036 | 4.8939 4-753 4: 5774 

Fr 0. 7230 0. 7235 0. 7248 0. 7271 0. 7301 0. 7341 0. 7386 0. 7440 0. 7491 


Mo =7, By = 30°, @ = 20° ; 
: | 


E —_— * = Bae ee, ek 
101°15" | 112°30" | 123°45" | 135°00" | 146715" | 157°30" | 168°45’ | 180°00" | 180°00” 
0. 00 1.4202 | 1.4735 1. $244 1.5783 | 1.6238 | 41.6627 1, 6952 1.9596 
0. 8200 0. 8508 o. 8801 0. 9113 0. 9375 0. 9600 0. 9787 1. 1314 
0. 5754 0. 5808 0. 5700 0. 5380 0. 4791 0. 3681 0. 0997 0. 0000 
0. 9714 0. 7502 0. 5773 0. 4503 0. 3661 0. 3245 O. 3143 ea hs 
2. 2822 1. 8975 1. $737 1.3177 1. 1367 1.0428 1. 0193 2. 4989 
0. 05 1. 5028 1. 5695 1. 6329 1. 7032 1. 7637 1. 8343 1. 9272 1.9624 
0. 8621 °. out 0. 9394 0. 9802 1.0160 1.0589 1. 109 1. 1266 
0. 5548 0. 548 O. 5243 0. 4721 0. 3962 O. 2413 0.117 0. 0000 
0. 9801 0. 7577 oO. 5534 0. 4546 0. 3689 O. 3257 0. 3144 ot 
2.5514 2. 1904 1. 8644 1.6517 1. 4874 1. 4699 2.1124 2. 4985 
0. 10 1. 5318 1. 6011 1. 6698 1.7411 1. 8064 1. 8778 1.9424 1. 9647 
0. 8740 0. 9160 0. 9575 0. 9991 1. 0383 1. 0800 1.1126 1.1227 
0. 5589 0. 5487 0. 5175 0. 4642 0. 3770 0. 2509 0. 1405 0. 0000 
0. 9887 0. 7652 0. 5893 0. Ftd 0. 3714 0. 3266 0. 3146 0. 3137 
2. 6866 2. 3314 2. 0237 1.8161 1.6751 1. 7885 2. 2569 2. 4979 
0.15 1.5517 1. 6226 1. 6935 1.7649 1. 8314 1. 8979 1. 9497 1. 9665 
0. 8809 0. 9250 0. 9682 1.0100 1.0495 1. 0863 1. 1116 1.1197 
0. 5675 0. 5545 0. 5206 0. 4654 0. 3783 0. 2680 0.1545 0. 0000 
0. 9975 9. 7729 0. 5954 0. 4631 0. 3739 0. 3276 9. 3147 O. 3133 
2. 8007 2.4518 2.1555 1. 9504 1. 8349 1. 9652 2. 3276 2. 495° 
0,20 1. 5667 1. 6386 1.7104 1. 7816 1. 8478 1.9100 1.9543 1.9680 
0. 8856 0.9311 0. 9754 1. 0170 1. 0552 1.0878 1. 1097 1.1172 
0.5779 0. 5630 0. §275 0. 4709 0. 3862 0. 2834 0. 1638 0. 0000 
1.0066 0. 7808 0. 6018 0. 4677 0. 3766 0. 3287 0. 3147 0. 3130 
2. 9039 2.5615 2. 2727 2. 0694 1.9649 2. 0839 2. 3701 2. 4927 
0.25 1. 5787 1.6511 1. 7232 1.7940 1, 8594 1.9184 1.9576 1, 9693 
0. 8888 0. 9357 0. 9805 1, 0216 1. 0580 1. 0874 1.1075 1.1150 
0. 5893 0. §728 O. 5362 0. 4786 0. 3960 0. 2962 0. 1703 0, 0000 
1.0161 0. 7892 0. 6085 0. 4725 0. 3794 0. 3299 O. 3148 0. 3125 
3.0009 | 2.6649 | 2.3805 | 2.1775 | 2.0739 | 2.1715 2. 3985 2, 4903 
0. 30 1. 5885 1.6611 1. 7332 1. 803 1.8681 1.9245 1. 9602 1.9705 
0. 8912 0. 9391 0. 9843 1. 024 1.0593 1. 0860 1. 1053 1, 1131 
o. 6011 0. 5834 0. 5457 0. 4872 0. 4059 0. 3066 0. 1750 0. 0000 
1.0259 0. 7979 0. 6156 0. 4777 0. 3825 0. 3311 0. 3148 0, 3121 
3. 0941 2. 7639 2. 4823 2. 2774 2. 1680 2. 2399 2. 4186 2. 4878 
0. 35 1. $967 1. 6692 1.7412 1. 8109 1.8748 1. 9293 1. 9623 1.9715 
0. 8930 0. 9419 0. 9872 1.0271 1. 0597 1. 0843 1. 1033 1.1114 
0. 6131 0. 5943 0. 5555 0. 4960 0. 4153 O. 3152 0. 1785 0, 0000 
1.0361 o. 8071 0. 6232 0. 4833 0. 3858 0. 3324 0. 3147 0. 3116 
3- 1848 | 2.8599 | 2.5800 | 2.3709 | 2.2514 | 2.2955 | 2.4333 2, 4852 
0. 40 1. 6035 1.6759 1.7475 1. 8167 1. 8800 1. 9331 1.9641 1. 9725 
0. 8944 0. 9441 0. 9897 1.0288 1.0596 1. 0824 1, 1013 1, 1099 
0. 6252 0. 6053 0. 5654 0. 5048 0. 4239 0. 3222 o. 1811 0, 0090 
1. 0467 o. 8168 oO. 313 0. 4892 0. 3894 0. 3338 O. 3147 O, 3112 
3- 2739 | 2-9539 | 2.674 2.4596 | 2.3269 | 2.3422 | 2.4443 2, 4824 
0.45 1. 6092 1. 6813 1.7525 1. 8212 1. 8841 1.9361 1. 9656 1.9734 
0. 8955 0. 9461 0. 9917 1. 0301 1. 0594 1. 0806 1.0995 1, 1084 
0. 6373 0. 6163 0. 5752 0. 5133 0. 4317 0. 3279 0, 1830 0, 0000 
1. 0578 0. 8271 0. 6399 0. 4957 0. 3933 O. 3352 0. 3146 0, 3107 
3- 3620 | 3.0468 | 2.7674 | 2.5446 | 2.3963 | 2.3824 2. 4527 2. 4795 
0. 50 1. 6140 1. 6856 1.7564 1.8247 1. 8873 1. 9386 1, 9670 1.9743 
0. 8964 0. 9478 0. 9936 1.0314 1.0591 1.0789 1.0977 1, 1070 
0. 6492 0. 6272 0. §847 0. 5214 0. 4387 0. 3326 0. 1844 0, 0030 
1. 0694 0. 8378 0. 6490 0. §025 0. 3975 0. 3368 0. 3144 © 3101 
3- 4497 3. 1390 2. 8587 2. 6270 2. 4613 2.4177 2 4592 2 4765 


Mo =7, Bx = 30°, « = 20° 


0 


: 101°15" | 112°30" | 123°45° | 135°00" | 146°15’ | 157°30" | 168°45’ | 180°00" | 180°00’ 
0. 55 1. 6180 1, 6891 1. 7594 1, 8273 1, 8897 1.9406 1. 9682 1.9752 
0. 8972 0. 9493 0. 9954 1. 0325 1. 0588 1, 0773 1, 0961 1.1057 
0, 4610 0. 6379 0. 5940 0. §291 ©. 4449 0. 3363 0. 1854 0. 0000 
1,0815 0. 8492 0. 6587 0. 5099 0, 4020 0. 3384 ©. 3143 0. 3096 
3. 5374 3. 2310 2.9491 2.7975 2. 5228 2. 4494 2. 4642 2. 4733 
0. 60 1 6212 1. 6919 1. 7617 1, 8291 1, 8915 1, 9422 1. 9693 1.9769 
0 8978 0. 9508 0. 9971 1. 0338 1 0588 1.0760 1. 0946 1. 1044 
0, 6727 0. 6484 0. 6030 0. 5363 ©. 4504 ©. 3394 © 5861 9. Oc00 
1, 0942 0, 8612 0. 6691 0. 5179 2. 4070 0. 3402 ©. 3142 0. 3090 
3. 6252 3. 3232 3.0391 2, 7867 2. 5820 2. 4785 2. 4682 2.4700 
0. 65 1.6239 | 1.6939 | 1.7631 1, 8303 1.8927 | 1.9435 1. 9703 1.9768 
0. 8985 0. 9523 0. 9988 1, 0351 1, 0589 1,0749 1, 0932 1. 1031 
0, 6842 0. 6587 0. 6117 0. 5431 0. 4552 0. 3418 0, 1866 0. 0000 
1, 1074 0. 8738 0. 6801 0. 5264 ©. 4123 O, 3421 | o 3140 0. 3084 
3.7136 3.4159 3. 1291 2. 8652 2. 6396 2. 5058 2.4711 2. 4664 
0.70 1.6259 | 1.6953 1. 7640 1. 8309 | 1, 8934 1.9445 1.9713 1.9777 
0. 8991 0. 9537 1, 0006 1, 0366 1, 0594 1, 0740 1,091 1.1019 
0, 6955 0, 6688 0. 6200 0. 5494 ©. 4595 0. 3436 0, 186 ©. 0000 
1, 1213 0, 8872 0. 6918 0. 5355 0. 4180 Q. 3441 0. 3139 0. 3077 
3. 8026 3. 5092 3.2195 2. 9436 2. 6963 2. 5317 2. 4734 2. 4626 
0.75 1, 6275 1, 6962 1, 7643 1, 8310 1, 8936 1.9451 1.9722 1.9785 
0. 8997 0.9552 1, 0025 1. 0382 1, 0601 1, 0735 1, 0906 1. 1006 
0, 7°67 0, 6786 0. 6280 0. 5554 0. 4632 0. 3450 0, 1868 ©. 0000 
1, 1357 0. 9012 0. 7042 0. 5452 0, 4242 ©. 3464 0. 3137 0. 3070 
3. 8925 3. 6035 3. 3105 3. 0221 2.7525 2. 5568 2, 4752 2. 4585 
0. 80 1.6285 | 1. 6965 1, 7641 1. 8305 1. 8933 1.9455 1.9730 1.9794 
0. 9003 0. 9568 1. 0045 1. 0401 1.0612 1. 0732 1, 0895 1.0993 
0. 7176 0. 6881 0- 6357 0. 5609 0. 4665 0. 3459 0. 1867 0. 0000 
1.1507 0.9159 0- 7173 0. 5556 0. 4309 0. 3489 0. 3135 0. 3062 
3.9835 3- 6990 3- 4026 3.1012 2. 8090 2. §817 2. 4766 2.4542 
0. 85 1. 6292 1. 6964 1. 7634 1. 8296 1. 8927 1.9457 1.9738 1. 9803 
0. 9009 0. 9584 1. 0066 1.0422 1. 0625 1.0731 1. 0884 1. 0980 
0. 7284 0. 6975 o. 6432 0. 5661 0. 4693 0. 3465 o. 1864 0. 0000 
1. 1664 0.9314 o- 7311 0. 5666 0. 4382 0. 3517 O. 313 0. 3054 
4.0756 | 3-7958 | 3-4958 | 3.1812 | 2.8659 | 2.6066 2. 477 2. 4494 
0.90 1.6294 1. 6958 1- 7623 1. 8282 1. 8916 1.9455 1.9746 1.9812 
0. 9016 0. 9601 1. 0089 1.0446 1. 0643 1.0734 1. 0873 1. 0967 
°. 7398 0. 7066 ° 8503 0. 5709 0. 4717 0. 3468 0. 1859 0. 0000 
1.1828 | 0.9477 | 0-745 0. 5784 | 9.4460 | 0.3548 0. 3132 © 3045 
4- 1689 3.8942 | 3-593 3- 2623 2.9238 | 2.6320 2. 4787 2. 4443 
0.95 1. 6292 1. 6948 1. 7607 1. 8265 1. 8901 1.9451 1.9753 1. 9822 
0. 9023 0. 9618 1.0113 1. 0471 1. 066 1.0740 1. 0863 1. 0953 
0. 7494 0.7155 0. 6571 0. 5754 0. 473 0. 3468 0. 1854 0. 0000 
1. 1998 0. 9647 o. 7612 0. 5909 0. 4544 0. 3581 O. 3131 O. 3035 
4.2637 | 3-9941 | 3-6864 | 3.3447 | 2.9830 | 2.6582 2. 4795 2. 4387 
1.00 1. 6287 1. 6934 1. 7588 1. 8244 1. 8883 1.9445 1.9759 1. 9832 
0. 9031 0. 9637 1.0138 1.0499 1, 0688 1.0750 1.0854 1. 0938 
0. 7596 0. 7241 0. 6637 0- $797 0. 4756 0. 3466 0. 1847 0. 0000 
1. 2176 0. 9826 0. 7775 0. 6041 0. 4634 0. 3619 0. 3130 0. 3024 
4. 3600 4.0958 3- 7843 3- 4287 3. 0436 2. 6856 2. 4803 2. 4325 
F 0. 7545 0. 7583 0. 7604 0. 7583 0. 7509 0. 7349 0. 7158 0. 7979 
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Mea = 7, By = 35°, « = 5° 


: 0°00’ | 11°15" | 22°30’ | 33°45’ 
0. 00 1. 3526 1. 3535 1. 3560 1. 3602 
0. 9471 0.9477 0. 9495 0. 9524 

@. 0000 0. 0200 0. 0392 0. 0571 

2.4447 2. 4346 2. 4049 2. 3572 

5. 2278 5. 2124 5. 1669 5. 0936 

0. 05 1. 3580 1. 3599 1. 3656 1. 3748 
0. 9394 0. 9407 0. 9448 0. 9514 

0. 0000 0. 0234 0. 0459 0. 0667 

2.4442 | 2.4342 | 2.4045 | 2.3569 

5.2270 5. 2187 5. 1942 5.1554 

0. 10 1. 3635 1. 3654 1. 3712 1, 3807 
0.9318 | 0.9332 0. 9374 0. 9443 

0. 0000 0. 0255 0. 0501 0. 0729 

2.4429 2. 4329 2. 4033 2.3558 

5.2250 5. 2173 5. 1947 5. 1587 

0. 15 1. 3689 1. 3708 1. 3767 1. 3863 
0. 9242 0. 9257 0. 9300 0. 9371 

0. 0900 0. 0272 0. 0534 0. 0777 

2. 4408 2. 4307 2. 4013 2. 3540 

5.2217 5.2144 5. 1932 5. 1592 

0. 20 1. 3743 1. 3762 1. 3822 1. 3918 
0.9168 0. 9183 0. 9228 0. 9300 

0. 0000 0. 0286 0. 0562 0. 0818 

2. 4378 2. 4278 2. 3985 2. 3513 

5.2172 §. 2103 5.1901 5. 1578 

0.25 1. 3796 1. 3816 1. 3876 1. 3972 
0. 9095 0.9111 0. 9156 0. 9230 

0. 0000 0. 0299 0. 0587 0. 0855 

2. 4340 2. 4241 2 3949 2. 3480 

5.2114 5.2049 5.1856 5.1548 

0. 30 1. 3850 1. 3870 1. 3929 1, 4026 
0. 9023 0. 9039 0. 9085 0.9161 

0. 0000 0. 0310 0. 0609 0. 0887 

2.4295 | 2.4196 | 2.3906 | 2.3439 

5- 2045 5. 1982 5- 1798 5. 1503 

0. 35 1. 3903 1. 3923 1. 3982 1. 4079 
0. 8952 0. 8968 0. 9015 0. 9092 

0. 0000 0. 0320 0. 0630 0. 0917 

2. 4242 2.4144 2. 3856 2. 3391 

5. 1965 5.1905 5.1728 | 5.1445 

0. 40 1. 3956 1. 3976 1. 403 1.4131 
0. 8882 0. 8898 0. 8948 0. 9024 
0. 0000 0. 0330 0. 0648 0. 0944 

2. 4183 2. 4085 2. 3798 2. 3337 

5. 1873 5. 1816 5. 1647 5. 1375 

oO. 1. 4009 1. 4029 1. 4988 1. 4184 
- 0. 8813 0. 8829 o. 8878 0. 8957 
0. 0000 0. 0339 0. 0666 0. 0969 

2.4116 2. 4019 2. 3734 2. 3276 

5.4771 5.1716 5- 1554 5+ 1293 

0. 50 1. 4062 1.4082 1.4140 1. 4236 
, Gade o. 8761 o. 8811 0. 8891 
0. 0000 0. 0347 0. 0682 0. 0992 

2. 4042 2.3947 2. 3664 2. 3209 

5. 1658 5.1605 5. 1450 5. 1200 
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56°15" | 67°30" | Teas’ | 


90°00" 


1. 3990 
0. 9796 
©. 1039 
1.9588 


4. 4625 


1. 4627 
1.0138 
aces 
1.95 

4, 8658 


1. 4697 
1, 0085 


aH 
4, 8863 


1.4757 
1.0027 
0. 1433 
1.9572 
4. 8995 


1. 4813 
0.9968 
0.1513 
1.9556 
4..9076 


1. 4866 
0.9908 
0. 1582 
1.9534 
4: 9127 


1.4917 
0. 9849 
0. 1643 
1.9507 
49155 


rp 
0. 1698 
1.9474 
4.9164 


1. 5015 
0.9731 
0. 1747 
1.9437 
4.9156 


1. 5063 
9. 9673 
oO. 1793 
1.9395 
4.9134 


1. 5110 
0. 9616 
0. 1835 
1. 9348 
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Mo = 7; Bx = 35°, @ = 5° 


0 


é oron’ | isis’ | 22°30" | 334s’ | 45°00" | 56715" | 67°30° | 784s" | 90°00" 90°00" 

0. 55 1.4115 | 1.4135 | 1.4193 | 1.4288 | 1.4416 | 1.4573 1. 4753 1. 4950 1.5157 

0. 8677 0. 8694 0. 8744 0. 8825 0. 8935 0. 9069 0. 9221 9. 9387 0. 9560 

0, 0000 0. 0355 0. 0697 0. 1014 0. 1296 0. 1530 0. 1709 0. 1826 0. 1874 

2. 3962 2. 3867 2. 3587 2. 3135 2. 2535 2. 1816 2. 1012 2.0160 1.9296 

5.1535 | 5.1485 | 5.1336 | 5.1096 | 5.09777 | 5-9393 4.9964 4.9509 4-949 

0. 60 1, 4168 1. 4187 1. 4245 1. 4340 er al 1. 4623 1. 4802 1. 4998 1. 5203 

0. 8610 0. 8627 0. 8678 0. 8760 o. 8872 0. 9007 0. 9162 0. 932 0. 9503 

0, 0000 0, 0362 0. O711 0. 1035 0. 1322 0. 1561 0. 1744 ©. 1862 0.1911 

2. 3876 2. 3781 2. 3503 2. 3055 2. 2460 2. 1746 2. onN7 2. coyy 1.9240 

5. 1402 5. 1354 5. 1212 5. 0982 5. 0675 5. 0304 4. 9887 4.9442 4. S989 

0. 6 1.4221 1.4240 1. 4298 1. 4391 1.4518 1. 4673 1. 4850 1. 5045 1.5248 

5 0. 8543 0, 8561 0. 8612 0. 8696 0. 8809 0. 8946 0.9102 0. 9272 o. x8 

0, 0000 0. 0369 0. 0725 0. 1055 O. 1347 0. 1590 0. 1776 0. 1896 0.1945 

2. 3783 2. 3689 2. 3413 2. 2969 2. 2379 2. 1670 2.0877 2. 0035 1.9179 

5.1259 | 5.1213 | 5.1077 | 5.0857 | 5.0562 | 5.0204 4.9799 4- 9364 4.8917 

0. 70 1. 4274 1. 4293 1. 4350 1. 4443 1. 4568 1.4722 1. 4899 1. 5091 1.5293 

0. 8477 0, 8495 ©. 8547 0. 8632 0. 8746 0. 888 0. 9043 0.9215 0. 9393 

©. 0000 0. 0376 0. 0738 O. 107 0. 1371 Oo. 161 o. 1806 0. 1928 0.1977 

2. 3683 2.3591 2. 3318 2. 287 2. 2292 2.1590 2, 0802 1.9965 Pave 

5. 1105 5. 1062 5.0932 5.0722 5. 0438 5. 0093 4.9700 4.9275 4. 8834 

0.75 1.4327 | 1.4346 1. 4403 1.4495 | 1.4619 | 1.4772 1. 4947 1.5138 1. 5338 

0, 8412 0. 8430 0. 8483 0. 8569 0. 8685 0. 8825 0. 8985 0.9158 0. 9338 

0. 0000 0. 0382 0. 0750 0. 1¢91 0. 1393 0. 1644 0. 1835 0. 1958 0. 2008 

2.3577 2. 3486 2.3216 2. 2780 2. 2200 2.1504 2.0722 1. 9890 1. 9044 

5. 0942 5. O90 5-°777 5.0576 5- 0305 4- 9972 4-9591 4.9176 4. 8741 

0. 8o 1.4380 | 1.4399 | 1.4455 1.4546 | 1.4670 | 1.4821 1. 4994 1, 5184 1. 5383 

0. 8347 0. 8365 oO. ee 0.8506 08623 0.8765 0.8927 0.9102 ee 

0. 0000 0. 0388 0, 0762 0. 1108 0. 1414 0. 1669 0. 1862 0. 1986 ©, 2036 

2. 3465 2. 3375 2, 3108 2. 2677 2, 2102 2.1412 2. 0637 1, 9811 1, 8970 

5.0769 5- 0730 5. 0613 5. 0421 5.0161 4.9841 4.9472 4. 9066 4. 8638 

0. 85 1. 4434 1.4452 1, aac 1. 4598 1.4721 er ae 1. 5042 1, 5231 1, 5428 

0. 8282 0. 8301 0, 8355 0. 8443 0. 8562 o. 8706 0. 8870 0. 9047 0, 9230 

0. 0000 0. 0394 0, 0773 0. 1124 0. 1435 0. 1692 0. 1888 ©, 2013 0, 2063 

2. 3347 2. 3258 2. 2994 2. 2567 2. 1999 2 1315 2.0547 I tee 1, 8892 

5.0587 5.0549 5. 0438 5 0256 5. 0007 4.9700 4.9342 4. 8946 4.9525 

0. 90 1. 4488 1.4506 1, 4561 1. 4650 1.4771 1.4920 1. 5090 1, 5277 1. 5472 

0. 8218 0. 8236 0, 8292 0. 8381 0, 8501 o. 8647 o. 8812 0. 8991 0.9177 

0. 0000 0. 0399 0, 0784 0. 1140 0. 1454 0. 1715 0. 1913 0. 2039 0, 2089 

2. 3223 2. 3134 2, 2873 2. 2452 2. 1890 2.121 2. 0452 1 3039 1, 8809 

5.0394 | 5.0359 | 5.0253 | 5.0080 | 4.9843 | 4.954 4. 9203 4. 8816 4. 8402 

9.95 1. 4542 1.4560 1, 461 1. 4703 1. 4823 1.4 $88 1. 5138 1, 5323 1.5517 

0. 8154 0. 8172 oO, 822 0. 8319 0. 8440 0. 858 0. 8755 0. 8936 0, 9124 

0. 0000 0. 0404 0, 0794 0. 1154 0. 1472 oO. 1336 0. 1936 0, 2064 0, 2113 

2. 3092 2. 3005 2,274 2.2331 2.1775 2. 1106 2.0352 One 1, 8722 

5.0191 5.0158 5. 005 4. 9895 4. 9669 4.9386 4. 9053 4. 8676 4. 8268 

1,00 1.4596 1.4614 1. 4668 1 4758 1. 4874 1. 5019 1. 518 (ts 1.5562 

0. 8089 0. 8109 0, 8165 °. 257 0. 8380 o. 8529 0. 869 0,8 0, 9070 

0, 0000 0. 0409 0, 0804 0. 116 0, 1490 0.1757 0. 1959 2 087 0, 2136 

2. 2955 2. 2869 2. 2615 2. 2204 2.1655 2. 0993 2. 0247 pay: 1, 8631 

4.9978 | 4.9947 | 4.9853 } 4.9699 | 4.9485 | 4.9215 4. 8893 526 4. 8125 

Fx 0. 8543 0. 8542 0, 8539 0. 8534 0, 8526 0, 8516 0. 8503 0. 8488 0.8470 
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0. 00 1. 4084 1.4175 1. 4260 1. 4334 1. 4395 1. 4441 1. 4469 1, 5792 1. 447 
0. 9861 ©. 9925 0. 9985 1. 0037 1. 9080 1.0112 1.0131 1. 1055 1.013 
0. 7019 0, 0958 0, 0860 0. 0729 ©. 0570 0. 0391 0. 0199 0. 0000 0. 0000 
1. 8733 1, 7941 1, 7236 1. 6639 1. 6163 1 ee 1. 5610 1. 5540 1.5540 
4. 3226 4.1912 | 4.0729 | 3.9716 3.8902 | 3. 830 3.7946 4. 7637 3. 7825 
©. 05 1. 4848 1, 5066 1.5274 1. 5460 1. 5617 1. 5735 1. 5809 1, 5835 
1. 0295 1, 0450 1, 0597 1.0729 1. 0840 1. 0924 1.0976 1.0994 
0. 1191 0, 1124 0, 1013 0. 089 ©. 0680 0, 0489 0, 0290 O, 0000 
1. 8734 1.7941 1, 7236 1, 663 1. 6162 1. 5816 1. 5607 1.5538 
4. 8185 4.7831 | 4.7609 | 4.7509 4.7502 | 4.7547 4.7597 4. 7618 
0. 10 1. 4917 1 5133 1. 5336 1.5517 1. 5669 1. 5783 1. 5854 1, §878 
1. 0243 1, 0399 1.0544 1.0675 1.0783 1. 0865. 1.0916 1, 0933 
0. 1318 0, 1249 0, 1131 0. 0987 0. 0764 °. one 0, 0270 0, 0000 
1. 872 1.7936 1. 7230 1, 6631 1.6155 1. 580 1. 5599 1.5529 
4. 8406 4.8044 | 4.7793 | 4.7648 4.7588 | 4.7580 4. 7592 4.7599 
O, 15 1.4976 1, 5190 1, 5390 1. 5568 1.5716 1. 5828 1. 5896 1. 5920 
1. 0187 1, 0343 1048) 1.0619 1.0726 1. 0807 1. 0857 1, 0874 
0.1415 O, 1343 0, 121 0. 1044 0. 0825 0. 0572 0, 0292 0, 0000 
1.8718 1, 7925 1, 7219 1, 6620 1.6142 1. $795 1.5585 1.5515 
4. 8537 4. 8167 4. 7896 4.7721 4. 7624 4. 7593 4.7571 4.7569 
0, 20 1, 5030 1, 5242 1.5440 1.5616 1. 5762 1. 5871 heres 1.5961 
1.0129 1, 0286 1, 0433 1, 0562 1. 0670 1.0751 1. 0800 1.0817 
0.1495 0, 1420 0, 1289 0.1105 0. 0874 0, 0606 0. 0310 0, 0000 
1. 8703 1.7910 1, 720 1. 660 1.6125 1.5777 1. 5567 1.5496 
4. 8621 4.8245 | 4.795 4.775 4.7634 | 4.7567 | 4.7536 4.752 
0. 25 1.5082 1. 5292 1. 5488 1. 5662 1. 5806 1. 5913 1. 5979 1, 6001 
1.0071 1.0229 1.0376 1, 0507 1.0614 1, 0695 1.0745 1, 0762 
0: 1564 0. 1486 ©. 1349 0. 1157 0. 0916 0. 0634 0. 0325 0. 0000 
1. 8682 1. 7889 1, 7182 1, 6582 1, 6103 1.5755 1. 5544 1. 5473 
4. 8675 4. 8292 4.7991 4.7771 4. 7624 4. 7536 4.7491 4. 7477 
0. 30 1. 5132 1. 5341 1. 5535 1. 5706 1. 5848 1.5954 1. 6019 1, 6041 
1.0013 1. 0173 1, 0321 1, 0452 1, 0560 1, 0641 1. 0691 1, 0708 
0. 1625 0. 1544 0, 1401 ©. 1202 0. 0951 0. 066) 0. 0337 0. 0000 
3. 8656 3. 7864 1.7157 1. 6556 1. 6076 1. 5728 1.5516 1.5446 
4, 8704 4. 8316 | 4.8003 | 4.7765 4.7599 | 4.7493 4. 7435 4.7416 
0. 35 1. 5180 1. 5387 1. 5580 1. 5750 1. 5890 1. 5995 1. bon 1. 6081 
0. 9956 1.0117 1. 0266 1. 0398 1. 0506 1, 0587 1. 063 1. 0655 
o. 1679 0. 1595 0. 1448 ©, 1241 0, 0982 0. 0680 0. 0348 @, 0000 
1. 8625 1. 7834 1, 7127 1. 6526 1. 6046 1. 5697 1. 5485 1. 5414 
4- 8715 4.8322 | 4.7997 | 4.7744 4.7560 | 4.7438 4. 7369 4.7347 
0. 40 1. 5227 1. 5433 1. 5624 1. 5792 1.5931 1, 6034 1. 6098 1. 6120 
0. 9899 1. 0061 1, 0212 1.0344 1. 0454 1, 0535 1. 0536 1, 0603 
o. 1728 0. 1641 0. 1490 0. 1277 0. 1010 0. 0700 0. 0358 ©, 0000 
1. 8589 1. 7799 1. 7093 1. 6492 1, 6011 1, 5661 1. 5449 1. 5378 
4. 8709 4.8311 | 4.7976 | 4.7708 4.7599 | 4.7373 4. 7294 4. 7268 
0. 45 1.5274 1. 5478 1, 5667 1. 5834 1. 5972 1, 6074 1. 6137 1. 6158 
0. 9843 1. 0007 1,0158 1, 0292 1, 0402 1, 0484 1. 0534 1, 0552 
0. 1773 0. 1684 0, 1528 0, 1309 0, 1035 0. 0717 0. 0367 0. 0000 
1 8349 1. 7760 1.7055 | 1.6454 1.5972 1, 5622 1.5410 1. 5338 
4. 8687 4.8285 | 4.7941 | 4.7661 4.7447 | 4.7298 4.7210 4.7181 
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0. 9787 0, 9952 1.0105 1.0240 1. 0350 1. 0433 1.0484 1.0501 
0. 1814 O, 1722 0. 1562 0. 1338 0. 1058 0. 0733 0. 0375 0, 2000 
1. 8504 1.7717 1, 7012 1.6411 1. 5930 1.5579 1. 5366 | 1.5295 
4. 8653 4. 8247 4. 7894 4. 7601 4. 7375 4. 7214 4.7118 4. 7086 
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1. 6152 

1, 0383 
0. 0747 
1. 5533 
4. 7121 


1, 6190 
1. 0334 
0. 0760 
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1. 2349 1. 247. 1, 2628 
0. 8647 0. 8734 ©. 8843 
0. 1199 0. 1538 0, 1827 
2.7147 2. 5758 2. 4131 
5. 1103 4.9298 4. 7052 
1.2544 1.2770 1, 3051 
°. Beco o. 8821 eee: 
0. 1334 0. 1706 0. 2016 
2.7149 2. §764 2.4140 
5.1950 5.0641 4.9108 
1, 2621 1,285 1.3150 
0. 8591 0. 8 a 0. 897 

0. 1433 0. 1833 0, 216 

2.7142 2. 5763 2.4144 
5. 2078 5. 0873 4.9460 
1.2690 1. 2932 1, 3232 
0. 8518 0. 8698 °. Bat 
0.1515 0. 1938 0, 2293 
2. 7127 2. 575: 2, 4142 
5. 2154 5. 102 4. 9703 
1, 2756 1. 3002 1, 3306 
0. 8444 0, 8631 0, eet 
0, 1587 0, 2030 0, 2403 
2. 7103 2. 5737 1 ee 
5. 2200 5. 1139 4. 9889 
1, 2820 1, 3068 1. 3374 
0. 8370 0. 8562 0. 8799 
0. 1652 0. 2113 0. 2502 
2. 7070 2. 5714 2. 4118 
§. 2223 5. 1220 5. 0035 
1. 2882 1.3131 1. 3439 
0. 8296 0. £4 3 oane 
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5. 2227 5. 1277 5.0152 
1. 2943 1. 3193 1.3501 
0. 8222 0. 8424 0. 8672 
0. 1766 0. 2260 0. 2676 
2. 6981 2. 5645 2. 4069 
5.2214 5. 1314 5. 0246 
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1. 4847 
0. 8632 
0. 4055 
2.0129 
4- 8819 


eat 
0. 8581 
0. 4105 
2. 0067 
4. 8812 


0. 8630 


78°45’ | 90°00 


4880 
- 9394 
3674 
3747 
7493 


4928 
9345 
3748 
8725 
7528 


4974 
9295 
3818 
8700 
7636 
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5019 
9246 
B84 
672 
773° 


5063 
9197 
3947 
8641 
7810 
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Po Oe 


5106 
9149 
4006 
8606 
7877 
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101 
4063 
8569 
7932 


5190 
9053 
4117 
8528 
7975 
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©. 8693 


Mo = 7, By = 35°, a = 10° 


0 
& ee i —— . a 
01°15" | 12°30" | 13°45" | 135°00" | 146°15° | 157°30" | 168°45’ | 180°00" | 180°00" 
0. 00 1. 3450 1. 3670 1. 3877 1. 4058 1. 4205 1. 4311 1. 4375 1, 6703 1. 
ro ae ° res | 0. tt 0. 9844 0. 9946 1. 0021 1. 0066 1, 1696 oo 
©. 2240 0. 2109 0. 1879 0. 1567 0, 1201 0. 0811 0, 0409 ©, 0000 0. 0000 
1, 7103 1 5621 1. 4356 1. 3332 1. 2553 1.2011 1. 1692 1, 1587 1. 1587 
3. 6797 3- 4488 3- 247° 3- 9799 2. 9503 2. 8586 2. 8043 4. 4034 2. 76s 
© 05 1. 4587 1. 5025 1.5460 1, 5870 1. 6228 1, 6507 1, 6683 1, 6743 
1.0116 1, 0427 1.0735 1. 1024 1. 1277 1. 1473 1.1597 1, 1638 
0, 2426 0. 2290 0. 2062 0. 1756 0. 1386 0, 0963 0, 0495 ©, 0000 
1.7117 1, §631 1.4364 1. 3337 1.2555 1, 2011 1.1691 1.1585 
4. 2935 4.2021 4. 1608 4.1741 4. 2329 4.3117 4.3770 4. 4023 
0. 10 1, 4723 1. 5160 1. 5584 1.5976 1.6311 1. 6567 1.6727 1, 6781 
1,0116 1, 0429 1.0732 1, 1011 1.1250 1. 1432 1. 1546. 1, 1585 
°. 2639 0. 2510 0. 2284 0. 1968 0. 1570 0, 1098 0. 0567 ©, 0000 
1,712 1, 5641 1.4370 1. 3339 1.2554 1, 2007 1, 1685 1, 1578 
4. 3763 4. 2901 4.2479 4. 2490 4. 2867 4. 3397 4. 3836 4. 4005 
0.15 1, 4821 1.5255 1.5671 1. 6051 1, 6372 1. 6616 1. 6766 1, 6818 
1, cogo 1, 0405 1.0706 1, 0980 1.1211 1, 1387 1, 1497 1, 1534 
o, 2812 0. 268 0. 2455 0. 2125 0. 1702 0. 1193 0, 0616 ©. 9000 
1.7137 1. 564 1. 4374 1, 3339 1.2550 1.1999 1, 1675 1, 1567 
4. 4324 4. 3484 4- 3024 4. 2954 4. 3186 4. 3551 4. 3859 4. 3976 
0. 20 1. 4902 1. §332 1.5742 1, 6113 1. 6425 1, 6659 1, 6804 1, 6853 
1, 0054 1, 0371 1.0671 1, 0941 1, 1169 1.1341 1. 1449 1, 1485 
0, 2960 0, 2832 0. 2595 0, 2252 0. 1806 0. 1266 0, 0654 0, 0000 
1, 7143 1. 5652 1. 4375 1. 3336 1, 2543 1, 1988 1, 1662 1,155 
4.4758 | 4.3927 | 4.3436 | 4.3288 | 4.3406 | 4.3645 | 4.3857 4. 393 
0. 25 1. $972 1. 5399 1. 5804 1. 6168 1. 6472 1. 6699 1. 6839 1. 688 
1. C013 1. 0331 1, 0631 1. 0900 1.1125 1. 1296 1. 1403 1. 143 
©. 3090 0. 2960 0. 2716 0. 2359 0. 1892 0. 1326 0. 0684 0. 0000 
1. 7146 1. 5654 1. 4373 1. 3330 1.2533, | 1.1975 1. 1646 1. 1536 
4.5114 4.4285 | 4.3761 | 4.3544 4.3565 | 4.3703 4. 3838 4- 3891 
0. 30 1. 5036 1. 5459 1. 5859 1. 6218 1.6515 1. 6738 1. 6874 1. 6921 
0. 9969 1. 0289 1. 0589 1. 0857 1. 1082 1.1251 1.1357 1. 1393 
0. 3206 0. 3073 0. 2821 0. 2450 0. 1965 0. 1376 0. 0710 0. 0000 
{ 1.7146 1. 5652 1 4369 1. 3322 1.2520 1.1958 1. 1626 1.1516 
4. 5415 4. 4585 4. 402 4. 3747 4. 3683 4- 3735 4. 3807 4. 3836 
0. 35 1. 5094 1.5515 1. 5910 1.6264 1. 6556 1. 6774 1, 6908 1. 6953 
0. 9924 1.0245 1.0546 1.0814 1. 1038 1. 1207 1. 1313 1. 1349 
0. 3311 0. 3175 0. 2915 0. 2531 0. 2028 0. 1420 0, 0732 0. 0000 
1.7143 1. 5649 1. 4362 1. 3311 1. 2504 1. 1938 1, 1604 1. 1493 
4. 5674 4.4840 | 4.4251 | 4.3911 4-3779 | 4.3747 | 4.3764 4: 3773 
©. 40 1.5149 1. 5566 1. 5958 1. 6307 1. 6595 1. 6810 1.6941 1. 6986 
0. 9877 1. 0201 1. 0502 1.0771 1.0995 1, 116 1, 1270 1. 1306 
©. 3408 0. 3268 0. 2999 0. 2603 0. 2084 0. 145 0. 0751 0. C000 
1, 7137 1. 5642 1. 4353 1. 3298 1.2486 1.1916 1.1579 1. 1467 
4. 5900 4. 5060 4- 4439 4- 4943 4. 3933 4. 3742 4.3711 4- 3793 
0. 45 1, 5200 1. 5615 1. 6003 1. 6348 1. 6633 1. 6844 1. 6973 1.7017 
0. 9831 1. 0156 1.0459 1.072 1.0952 1, 1122 1, 1228 1. 1264 
0. 3497 O. 3352 0. 3075 © 2667 °. 2134 0. 1491 0. 0767 ©. 0000 
1.7129 1.5634 1.4342 1.3282 1.246 1. 1891 1, 1552 1. 1439 
4.6099 | 4.5252 | 4.4600 | 4.4151 4.3876 | 4.3724 | 4.3649 4: 3626 


0. 50 1. 5250 1, 5661 1, 6046 1, 6388 1, 6669 1, 6878 1, 7005 1, 7049 
1 


0. 9784 1,0111 1,0415 1, 0685 1,0910 . 1081 1, 1187 1, 1223 
0. 3578 0. 3430 ©. 3145 0. 2725 0, 2178 0.1521 | -0,0782 ©, 0000 
1, 5622 1, 4328 1, 326 1, 1. 1864 1, 1522 1, 1408 


4.3579 


Meo = 7, Be = 35°, & = 10° 


uy 


: 1o1ets’ | 112°30" | 123°45' | 135°00" | 146715" | 157°30" | 168°45' | 180°00" | 180°00" 
0. 55 1, 5297 1. 5705 1. 6087 1, 6426 1, 6704 1. 6910 1. 7037 1. 7080 
0. 9737 1, 0067 1, 0372 1, 0643 1, 0869 1. 1040 1.1146 1.1182 
0. 3656 oO. 3502 O. 3208 oO. 2778 o, 2218 0. 1547 0. 0795 0. 0000 
1.7103 1, 5608 1.4311 1. 3243 1, 2417 1. 1835 1, 1490 1. 1374 
4. 6429 4. 5566 4. 4852 4. 4304 4. 3912 4. 3652 4. 3501 43451 
0. 60 1. 5342 1. 5747 1, 6127 1, 6462 1, 6738 1. 6943 1. 7068 1.7110 
0 9690 1, 0022 1, 0330 1, 0602 1, 0828 1. 1000 1 1107 1. 1143 
0. 3728 0. 3568 0. 3267 0, 2826 0. 2255 0. 1572 0. 0807 0. 0000 
1 7085 1. 5592 1, 4293 1, 3220 1, 2390 1. 1803 1.1455 1. 1339 
4.6566 | 4. 5693 4.4949 | 4.4355 | 4.3909 4- 3600 4.3416 4.3354 
0. 65 1, 5385 1, 5788 1, 6165 1, 6498 1, 6772 1. 6975 1. 7099 1.7141 
0. 9644 0. 9979 1. 0288 1.0561 1, 0788 1, 0960 1. 1067 1. 1104 
0. 3796 0, 3631 O, 3322 0, 2871 O, 2288 0. 1593 0. 0818 0. 0000 
1, 7066 1. 5573 1, 4272 1.3195 1, 2360 1, 1769 1, 1418 1, 1301 
4.6685 | 4.5804 | 4.5031 | 4.4392 | 4. 3895 4- 3539 4. 3324 4. 3250 
0. 70 1. 5428 1, 5828 1, 6202 1. 6533 1, 6805 1. 7006 1, 7129 1.7171 
0. 9598 om 9935 1, 0246 1, 0520 1, 074 1.0921 1, 102: 1. 1065 
0, 3858 ©, 3689 0, 3372 0, 2912 0, 231 0. 1613 0, 082 0. 0000 
1. 7043 1, 5552 1, 4249 1, 3168 1, 2328 1.1732 1. 1379 1.1261 
4. 6790 4. 5899 4. 5098 4. 4415 4. 3869 4. 3469 4. 3224 4. 3140 
0.75 1, 5469 1, 5866 1, 6238 1, 6567 1, 6837 1, 7037 1.7160 1.7201 
0.9553 0, 9892 1, 0205 1, 0481 1,0710 1, 0882 1,0991 1. 1027 
0, 3919 ©. 3743 0. 3419 0. 2949 QO, 2346 fe] 1631 oO. 0837 0. COO 
1, 7018 1.5529 1. 4224 1. 3139 1, 2294 1, 1694 1. 1337 1.1218 
4.6880 | 4.5981 4.5151 | 4.4426 | 4.3833 | 4.3391 | 4.3118 4. 3024 
0. 80 1.5509 1. 5903 1. 6273 1. 6600 1. 6869 1. 7068 1.7190 1.7231 
0.9507 0. 9850 1.0164 1.0441 1. 0671 1.0844 1, 0953 1. 0989 
0, 3976 0. 3795 0. 3463 0. 298 0. 2372 0. 1648 0. 0845 0, 0000 
1, 6991 1. 5504 1.4197 1. 310 1. 2258 1. 1653 1. 1293 1, 1173 
4. 6958 4. 6049 4. 5192 4.4427 4. 3788 4. 3305 4. 3004 4.2901 
©. 85 1, 5548 1. 5940 1, 6307 1. 6633 1. 6900 1, 7099 1, 7220 1. 7262 
0. 9463 0. 9808 1.0124 1, 0402 1. 0633 1. 0807 pee 1, 0952 
0, 4029 0. 3843 0. 3504 O. 3017 0. 2396 0. 1663 0, 0852 0, 0000 
1, 6960 1. 5476 1. 4168 1. 3074 1.2219 1 1610 1. 1247 1, 1126 
4. 7923 4. 6106 4. 5222 4.4416 4. 3733 4.3211 4. 2884 4. 2772 
0. 90 1, 5586 1. 5976 1.6341 1. 6665 1. 6932 1.7130 1.7251 1.7292 
0.9419 0. 9766 1. 0085 1, 0364 1.0595 1.0769 1, 0878 1, 0915 
0, 4080 o, 3888 0. 3542 O. 3047 0. 2417 0. 1677 0. 0859 0, 0000 
1, 6928 1. 5446 1, 4137 1. 3039 1. 2179 1.1565 1.1199 1. 1077 
4. 7°76 4. 6151 4.5241 4.4396 4. 3670 4.3110 4: 2757 4. 2636 
0.95 1, 5624 1, 6011 1.6374 1. 6697 1. 6963 1.7160 1.7281 1, 7322 ’ 
0. 9375 0. 9725 1. 0046 1.0326 1.0558 1. 0732 1.0841 1, 0877 
0, 4129 ©. 3931 0. 3578 0. 3075 0. 2438 0. 1690 0. 0865 0, 0000 
1, 6892 1. 5414 1.4103 1. 3902 1. 2136 1.1517 1.1148 1, 1025 
4.7118 | 4, 6185 4.5249 | 4.4366 | 4.3598 4. 3001 4. 2623 4. 2493 
1.00 1, 5661 1, 6045 1. 6407 1. 6728 1. 6994 1.7191 Hehe 1. 7353 
0. 9332 0. 9685 1. 0007 1.0289 1.0521 1.0695 1. 0804 1, 0840 
0, 4175 0. 3972 0. 3611 ©. 3101 0. 2456 0. 1702 0. 0871 0. 0000 
1, 6854 1. 5380 1. 4068 1, 2962 1. 2091 1. 1468 1, 1095 1, 0971 
4.7149 | 4, 6209 4-5248 | 4.4328 | 4.3518 4. 2885 4. 2483 4. 2344 
Fy 0, 8568 2. 8524 0. 8474 0. 8419 0. 8369 0. 8326 0. 8297 0, 8287 


377 


Moo = 7, Bx = 35°, @ = 15° 


% 
0°00’ 0700" | 11°15! | * | ooo | snes: | 22 29°30 o’ |: 33°45" | 45°00" ‘oo | 56°15" eri" | 67°30" | 78°45’ he 90°00" 
1, 0708 1.0737 1. 0826 1, 0972 1.1172 1. 1423 1.1719 1, 2052 1.2415 
0. 7497 0.7518 0. 7580 0. 7682 0. 7823 0. 7998 0. 8205 0. 8439 0. 8693 
0. 0000 . 0648 .1279 | 0.1877 | ©. 2423 | 0.290 0. 3299 9. 3595 9. 3772 
3. 3702 - 3327 2231 3. 0501 2. 8267 2. 568 2. 2935 2. 0170 1.7535 
5. 4972 - 4534 . 3248 5. 1190 4. 8483 4. 5281 4.1759 3- 8098 3- 4472 
1.0775 . 0820 . 0956 1.1179 1. 1484 1. 1864 1.2312 1.2815 1. 3367 
0. 7401 7532 0. 7692 0.7911 0. 8184 0. 8505 o. 8867 0. 9262 
0. 0000 0. 1377 0. 2012 0. 2582 0. 3068 0. 3452 0. 3716 0. 3844 
3. 3695 . 2233 3.0512 2. 8289 2. 5720 2.2975 2. 0214 1.7579 
5. 4985 ; 3561 5.1884 | 4.9676 | 4.7064 4. 4199 4. 1246 3- 8380 
1. 0843 : . 1037 1.1275 1. 1600 1, 2004 1. 2477 = 009 1. 3587 
0. 7306 : ©. 7449 0. 7625 0. 7865 o. 8162 0. 8510 . 8900 0. 9322 
0, 0900 ; 0. 1455 0. 2123 0, 2722 0. 3231 ©. 3630 S 3902 0. 4035 
3. 3676 3 2224 3.0515 2. 8304 2. 5747 2. 3012 2.0256 1. 7622 
5- 4942 . 3641 | 5.2085 | 5.0034 | 4.7604 4.4937 4. 2186 3- 9524 
1, 0911 a 1112 1, 1359 1. 1696 1.2114 1. 2602 ry 1.3741 
©. 7212 p 7365 0.7552 0. 7807 o. 8122 0. 8489 0. 889 0. 9337 
0, C900 ; 1523 0, 2222 0. 2847 0. 3376 0. 3791 0. 4075 0. 4215 
3. 3645 ; 3.2205 3.0508 2.8311 2. 5769 2. 3045 2.0297 1. 7666 
5. 4905 2 5. 3687 5. 2228 5. 0302 4. 8016 4. 5502 4. 2906 4. 0390 
1, 0979 : 1,1185 1. 1438 1.1782 1, 2209 1, 2707 1. 3262 1. 3862 
0.7119 . 0. 7280 ©. 7477 0. 7744 0. 8074 0. 8456 0. 8880 0. 9333 
0, C000 : 0, 1585 O, 2312 0, 2961 0. 3511 0. 3941 0.4236 0.4383 
3. 3601 e 2174 3.0491 2. 8312 2. 5786 2. 307 2. 0336 1.770 
5.4855 : 3709 5. 2336 5.0520 4. 8360 4.597 4. 3512 4.1117 
1, 1047 , 1257 1.1514 1. 186 1. 2295 1. 2799 teaiee 1. 3964 
0. 7027 ; 7195 0. 7400 0. 767 0. 8021 0. 8416 0. 8853 0.9317 
0. 0090 4 1643 0. 2396 0, 3068 0. 3636 0. 4081 0. 4387 0. 4540 
3. 3546 23 2133 3. 0466 2. 8304 2. 5796 2, 3101 2. 0373 1.7750 
5- 4790 ; 3712 5.2418 5. 0703 4. 8658 4. 6397 4. 4048 4.1759 
1.1115 z 1327 1, 1587 1.1939 1. 2375 1, 2882 1, 3446 1. 4052 
0. 6936 . 7110 0. 7323 i ee 0. 7965 0, 8373 0. 8821 0.929 
0. 0000 ; 1698 0, 2475 168 ©. 3755 0. 4213 0. 4529 0. 468 
3. 3479 ; 2081 3.0431 290 2, 5802 2, 3124 2.0408 1.7791 
5- 4712 . 3698 | 5.2478 5 0859 | 4.8923 4. 6775 4. 4535 4. 2340 
1,118 1 1, 1658 1, 2012 1.2450 +1, 2958 1. 3524 1. 4130 
°. 6846 fen oO. a 0. 7543 0.7 38 0. 8336 °. a8 oO. ae 
0. 0000 1750 0. 2550 0, 3264 0, 3867 0. 4339 0. 4663 0, 482 
3. 3401 2020 3. 0388 2, 8268 2, 5802 2. 3143 2.0441 1, 7832 
5. 4624 3668 5. 2520 5. 0993 4.9161 4.7121 4. 4983 4. 2877 
- 1252 1466 1, 1727 1, 2082 1, 2520 1, 3030 1.3595 1, 4200 
6944 | 9.7170 : 7475 | 9.7849 0, 8278 0. 8746 0, 9236 
1800 0, 2622 9: 335 0. 3975 0. 4459 0. 4791 0, 4961 
1949 3. 0336 239 2.5796 2, 3158 2.0472 1, 7872 
3624 | 5.2546 5. 1107 | 4.9376 4.7440 4.5401 4. 3379 
1534 1.1795 1.2150 1, 2588 i 097 1, 3664 1, 4264 
. 6861 0, 7094 0. 7407 0, 779° 229 0. 8706 0, 9204 
. 1847 0. 2691 : 443 0. 4078 < 4573 ©. 4914 0. 5087 
. 1868 3.0276 204 2, 5786 2. 3170 2.0501 1.7911 
- 3566 5. 2556 5. 1204 4. 9572 4.7738 4.5795 4.3951 
. 1602 1.1863 1, 2216 1, 2653 160 372? 1. 4323 
.6779 0.7018 . 733 0.7731 179 0.8665 0.9170 
. 1893 0. 2758 oe 0. 4177 g 4684 0, 5031 0. 5207 
3.1777 3. 0207 161 2. §770 2. 3178 2, 0528 1.7949 
y_! 5.3494 1 5.2551 | 5.1285 1 4.9750! 4 8016 | 4. 0167 | 4. 4300 A 1285 4 1 5.2551 | 5.1285 | 4.9750 | 4 8016 =| 4.6167 | 4. 4300 8016 4. 6167 4. 4300 


378 


Mo =7,; By = 35°, ZE= 15° 
< 


g Scary are , 
ooo’ | 1icis’ | 22°30 | 33°45" | 45°00" | 56°15" | e730" | 78°45" B45’ | 90°00" 90°00" 
0.55 1, 1458 1.1512 1. 1670 1, 1929 1.2281 1, 2716 1. 3220 1. 3780 1. 4378 
©. 6497 0. ooh 0. 6698 0. 6942 0. 7271 0. 7672 o. 8128 0. 8622 0. 9135 
©. 0000 0. 0986 0. 1938 0, 2822 o. 3609 0. 4273 0. 4789 0. 5143 0. §321 
3. 2982 3. 2650 3. 1677 3.0130 2. 8112 2. 5749 2. 318 2.0553 1. 7987 
5- 4134 5. 3949 5 3409 5. 2532 5+ 1352 4- 9913 4. 827 4. 6520 4. 4729 
0. 60 1, 1527 1. 1580 1. 1737 11 1. 234 1.2 1. 3278 1, 3834 1. 4428 
0. 6411 °. 6463 0. 6617 oO. 6803 o. he 0. ait 0. bon °. aso ©. 9099 
0. 0000 0. 100 0. 1981 0, 2884 0. 368 0. 4365 o. 493 0. 5251 °. 434 
3. 2852 3. 2525 3. 1568 3. 0045 2. 8055 2. $723 2, 3184 2.0576 1, So24 
5. 3978 5. 3810 5- 3312 5. 2500 5+ 1403 5. 0060 4. 0523 4. 6857 4- 5139 
0. 65 1.1596 1. 1648 1. 1805 1. 2060 1. 2407 1. 2836 1, 3333 1, 3885 1. 4475 
0. 6327 0. 63 ©. 6537 0. 6793 0. 7136 ©. 7553 0. 8026 0. 8537 0. 9063 
0. 0000 0, 1029 0. 2022 0. 2945 0. 3765 0. 4454 0. 4990 0. 5355 ©. 5537 
3. 2712 3. 2391 3.1451 2.9952 2. 7993 2. §692 2. 3182 2. 0597 1, 8061 
5. 3814 5.3660 | 5. 3202 5.2455 | 5.1441 | 5.0193 4. 8754 4.7178 4. 5534 
0. 70 1. 1665 1.1717 1, 1872 1,212 1, 2469 1. 2893 1. 3386 1. 3933 1.4519 
©. 6243 0, 6297 0. 6458 °. 6718 0. 7068 0. 7493 0. 7975 0. 8494 0. 9027 
©, 0000 0. 1050 0. 2063 0. 3003 0. 3839 0. 4541 0. 5086 0. 5456 0. 5638 
3. 2562 3. 2247 3. 1324 2. 385; 2. 7923 2. 5655 2.3177 2, 0617 1, 8097 
5. 3637 5- 3497 5. 3081 5- 2398 5. 1467 5- 0313 4. 9971 4. 7486 4.5914 
0. 75 1, 1735 1. 1787 1. 1940 1, 2190 1, 2530 1. 2950 1. 3438 1, 3980 1. 4560 
0, 6159 0, 6215 0. 6379 0. 6645 0, 7001 ©. 7434 0, 7924 ©, 8451 0. 8991 
0. 0000 0, 1070 0, 2102 0. 3060 0. 3911 0. 4625 0. 5178 0. 5552 0. §735 
3. 2402 3. 2093 3. 1188 2.9742 2, 7847 2.5614 2, 3167 2, 0634 1, 8133 
5+ 3449 5- 3323 5- 2947 5. 2328 5- 1479 5.0419 4.9175 4.7781 4. 6281 
o. 80 1. 1805 1. 1856 1. 2007 1. 2254 1, 2590 1, 3005 1. 3487 1. 4024 1. 4599 
0. 6076 0. 6133 0. 6300 0. 6571 oO. re oO. ae Oo. Epa © 8408 0. 8954 
0. 0000 0. 1090 0. 2141 0. 3116 0. 3981 0. 4707 0. 5268 0.5646 ' 0.5828 
3. 2232 3- 1930 3- 1043 2. 9625 2. 7764 2. 5567 2. 3155 2. 0649 1, 8168 
5+ 3249 5+ 3137 5. 2800 5+ 2245 5+ 1479 5. 9514 4. 9367 4. 8064 4. 6637 
0. 85 1. 1876 1. 1926 1. 2075 1. 2319 1. 2650 1, 3059 1, 3536 1. 4066 1. 4636 
0. 5993 0. 6051 0. 6221 0. 6498 0. 6868 0. 7316 0. 7822 0. 8365 0. 8919 
0. 0000 0. 110 0. 2178 0. 3170 0. 4049 0. 4786 0. 535 0. $737 0. §919 
3. 2053 3-175 3- 0889 2- 9500 2. 7674 2.5515 2. 313 2. 0663 1. 8202 
5+ 3037 5- 2938 5- 2642 5. 2150 5- 1466 5. 0596 4.9547 4. 8336 4. 6981 
0. 90 1. 1947 1.1996 1. 2143 1. 2383 1. 2709 1, 3113 1. 3583 1, 4107 1. 4671 
0. 5911 0. 5969 0. 6143 0. 6424 0. 6801 0. 7257 0.7771 0. 8322 0. 8883 
©. 0000 0. 1127 0. 2214 0. 3222 0. 4116 °, aie 0. $440 0. §825 0. 6006 
3. 1864 3-1575 | 3-0726 | 2.9367 | 2.7578 | 2.545 2, 3118 2. 0674 1, 8236 
5. 2814 5. 2728 5. 2472 5. 2043 5- 1441 5. 0665 4.9720 4. 8596 4. 7316 
0.95 1.201 1. 2067 1.2211 1.2447 1. 2768 1, 316 1, 362 1. 4146 1. 4703 
oO. $828 o. 5888 0. 6065 ©. 6351 0. 6735 oO. ih °, aa 0. 8279 oO. Ne 
0. 0000 0. 1146 0. 2250 0. 3274 ©. 4181 ©. 4939 0, 5522 0. §910 0. 6090 
3. 166 3- 1383 3- 0554 2. 9226 2. 7474 2. 5395 2. 3094 2, 0684 1, 8269 
5-257 5-2506 | 5.2289 | 5-1923 | 5-1404 | 5.0723 4. 9873 4. 8847 4. 7641 
1.00 1. 2091 1. 2139 1. 2280 1.2512 1. 2827 1, 3218 1, 3674 1. 4184 1. 4735 
0. 5746 0. 5807 0. 5987 0. 6278 0. 6668 ©. 7139 0. 7670 0. 8236 0. 8812 
0. 0000 0. 1163 0. 2285 0. 332 0. 4244 ©, 5012 0, 5602 0. 5993 0, 6171 
3.1457 3. 1182 3+ 0373 2. 907 2. 7364 2. 5326 2. 3067 2, 0691 1, 8302 
5. 2331 5. 2272 5. 2094 §.1791 5- 1353 5. 0768 5. 001 4. 9087 4. 7956 
Fy 0. 8864 0. 8865 0. 8869 0. 8873 0. 8878 0, 8882 0, 8881 0. 8874 0. 8855 


319 


Mo =7; Bx = 35°, c= 15° 


E 

0. 00 1, 2796 1, 3183 1, 3560 1. 3907 
0. 8960 0. 9231 0. 9495 0. 9738 

0, 3811 0. 3686 0. 3371 0. 2817 

1. $142 1. 3071 1.1371 1. 0065 

3. 1042 2. 7946 2. 5299 2. 3188 

0. 05 1 3955 1, 4571 1, §205 1. 5851 
0. 9682 1.0121 1.0572 1. 1029 

©. 3821 0. 3636 0. 3276 0. 2747 

1, 5182 1. 3104 1, 1395 1. 0080 

3. 5786 3. 3677 3. 2288 3. 1983 

0, 10 1. 4199 1, 4831 1. 5468 1. 6094 
0. 9766 1, 0222 1, 0678 1, 1122 

©. 4014 0. 3833 0. 3488 0, 2992 

1, §222 1, 3137 1, 1420 1. 0096 

3. 7129 3. 5212 3. 3998 3. 3813 

0.15 1. 4363 1, 5000 1, 5632 1, 6241 
©. 9795 1. 0260 1, 0716 1. 1148 

©. 4200 0. 4024 0, 3688 0. 3205 

1, $263 1. 3172 1.1445 1.0111 
3. 8130 3. 6326 3. 5193 3. 5008 
0, 20 1, 4489 1, 5127 1.5754 1. 6347 
0. 9801 1. 0270 1.0725 1.1148 
©. 4373 0. 4201 0. 3869 0. 3388 
1, §304 1, 3206 1, 1471 14.0127 
3. 8961 3. 7233 3.6139 3.5910 

0.25 1. 4593 1. 5229 1. 5850 1. 6432 
0.9793 1.0266 1.0719 1.1134 
ipa | naa | ates | 2dte 

‘e a 1 ~014 
3. 9688 3. 8016 3. 6933 3. 6640 
0. 30 1. 4681 1. 5315 1. 5931 1. 6502 
0.9777 1. 0253 1. 0704 1.1113 

0. 4685 0. 4515 O, 4181 0. 3686 

1. 5386 1. 3278 1.1525 1.0159 
4.0342 3. 8711 3. 7625 3. 7256 

0. 35 1.4758 1. 5390 1. 6000 1. 6563 
0. 9756 1. 0234 1. 0683 1. 1088 
0. 4827 0. 4656 0, 4316 0. 3810 

1. 5428 1. 3315 1, 1552 1, 0174 

4.0944 3.9344 | 3.8241 3. 7788 

0. 40 1, 4827 1.5455 1, 6061 1, 6616 
0. 9731 1.0211 1. 0659 1. 1060 
0. 4960 0. 4786 0. 4440 0. 3920 

1. 5469 1. 3352 1. 1579 1.018 

4. 1504 3. 9927 3. 8800 3. 825 

0. 45 1. 4889 1.5513 1, 6114 1. 6663 
0. 9703 1.0186 1, 0633 1. 1031 

0. 5086 0. 4908 0. 4554 0. 4020 

1.5511 1. 3389 1, 1607 eras 

4. 2031 4.0471 3. 9342 3. 867: 
0. 50 1. 4945 1. 5566 1, 6162 1.6706 
0.9674 1.0159 1. 0606 1. 1002 

0. 5205 0. 502 0. 4659 0. 4109 

1.5553 1. 342 1, 1636 1. 0220 

4. 2530 4.0982 3. 9787 3- 9057 


e 


101°15' | 12°30" | 123°45" | 135°00’ | 146°15' | 187°30" | 168°45" | 
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1.7436 
2059 


Q 
8348 
8539 


- 7477 
. 2021 


ypoor 


YPOoOrr YOoOOorr YwoOOoOre woorr woorr 
ee = = ° 3 
_ re} 
~ w wa 
Ps) 3 8 3 8 


ypoorn 
—_ 
_ 
~) 


Yoo 
00 
- 
a 
oo 


180°00’ | 180°00’ 


1. 7462 
1. 2227 
0. 0000 
0. 8150 


3. 9185 


1.7499 
1.2174 
0. 0000 
o, 8148 


3.9178 


1.7532 
1, 2127 
0, 0000 
0. 8143 
3. 9160 


1. 7563 
1, 2084 
0. 0000 
0. 8135 


3.9134 


1.7592 
1, 2044 
0. 0000 
0. 8125 


3. 9099 


1.7620 
1. 2006 
0. 0000 
0. 811 
3-905 


1. 7647 
1.1969 
0, 0000 
0. 8099 


3.9011 


1. 7672 
1.1935 
0. OOOO 
0. 8084 


3. 8957 


1, 7698 
1.1901 
0. 0000 
0. 8066 
3. 8898 


1, 7722 
1, 1869 
0. 0000 
0, 8048 


3. 8834 


1.7746 
1. 1837 
0. 0000 
0. 8028 


3. 8764 


1.4514 
1. 0163 
0. 0000 
0. 8150 


1.9943 


Meo = 7, Bx = 35°, & = 15° 


9 
: 101°15" | 112°30' | 123°45" | 135°00" | 146°15' | 157°30° | _ 168°45' | 180°00’ | 180°00’ 
0.55 1. 4996 1, 5613 1, 6206 1, 6744 1.7192 1.7516 1. 7706 1, 7770 
0. 9644 1.0131 1.0578 1, 0972 1. 1307 1, 1572 1. 1746 1, 1806 
0. 5318 0. 5130 0. 4756 0. 4191 0. 3416 0, 2422 0. 1256 0. 0000 
1. 5596 1, 3467 1, 1665 1,0235 O93 0. 8511 0. 8131 0. 8006 
4. 3006 4. 1466 4.0231 3. 9404 3. 8986 3. 8817 3. 8728 3. 8690 
0. 60 1. 5043 1. 5656 1. 6245 1, 6780 1. 7223 1. 7546 1.7732 1. 7793 
0. 9613 1, 0103 1.0550 1. 0943 1. 1276 1.1541 1.1716 1, 1776. 
0. 5426 0, 5231 0. 4846 0. 4265 0. 3470 0. 2455 oO, 1271 0, 0000 
1. 5638 1. 3506 1, 1695 1, 0250 0. 9193 o. ae 0, 8110 ° 7353 
4. 3461 4. 1928 4. 0648 3. 9722 3. 9165 3. 8860 3. 8680 3. 8611 
0. 65 1. 5086 1. 5696 1, 6281 1. 6812 1.7252 1. 7569 1.7754 1, 7816 
0. 9582 1, 0075 1, 0523 1, 0915 1. 1247 1.1512 1. 1686 1, 1746 
0. 5528 0, 5326 ©, 4930 ©. 4333 0. 3518 0. 2484 0. 1284 0, 0000 
1, 5681 1. 3547 1.1725 1, 0265 0. 9192 0. 8484 0. 8088 °. 4259 
4. 3900 4. 2369 4. 1043 4.9017 3. 9324 3. 8889 3. 8624 3. 8526 
0.70 1. 5125 1. 5732 1. 6314 1. bee 1,727 1. 7593 1. 7778 1. 7839 
0. 9551 1, 0047 1, 0495 1, 0887 1,121 1, 1482 1, 1657 1.1717 
0, 5626 0. 5416 0. 5008 0. 4395 O. 3561 0. 2509 0. 1296 0, 0000 
1.5725 1, 3588 1.1756 1.0281 0.9190 9. 8469 0. 8065 ©. 7933 
4.4322 | 4.2793 | 4.1418 | 4.0293 | 3.9467 | 3. 8906 3. 8561 3. 8437 
0. 75 1. 5162 1. 5765 1, 6344 1, 6870 1. 7304 1.7617 1, 7801 1, 7862 
0, 9521 1, 0019 1, 0469 1, 0859 1.1190 1.1454 1. 1628 1, 1688 
0.5719 0. 5501 0, 5081 0. 4452 0. 3600 0, 2532 0. 1306 0, 0000 
1. 5769 1. 3630 1, 1788 1, 0296 0. 9189 0. 8453 0. 8041 0. 7906 
4.4732 | 4.3202 | 4.1777 | 4.0551 | 3.9594 | 3.8914 3. 8492 3. 8343 
0. 80 1.5196 1.5795 1. 6372 1. 6896 1. 7329 1.7641 1. 7824 1. 7885 
0. 9490 0. 9992 1.0443 1. 0833 1. 1163 1. 1426 1. 1600 1. 1660 
0. 5808 0. 5582 0. 5149 0. 4504 oO. 3635 0. 2552 0. 1315 ©. 0000 
1. 5813 1. 3674 1. 1821 1. 0313 0. 9187 0. 8436 0. 8015 0. 7877 
4. 5129 4 3599 4.2122 4. 0794 3- 9709 3. 8912 3. 8417 3. 8244 
0. 85 1. 5228 1. 5823 1. 6397 1. ie 1. 7352 1. 7664 1. 7849 1. 7908 
0. 9460 0. 9965 1. 0417 1. 080 1.1137 1. 1399 1.1572 1. 1631 
0. §894 0. 5658 O. 5213 0. 4552 0. 3667 0. 2570 0. se 0. 0000 
1. 5858 1. 3718 1.1855 1. 0329 0. 9184. o. 8418 0. 798 0. 7847 
4.5516 | 4.3983 | 4.2454 | 4-1025 | 3.9812 | 3. 8902 3- 8337 3. 8140 
0.90 1. 5258 1. 5849 1. 6420 1. 6942 1. 7374 1. 7686 1. 7869 1. 7931 
0. 9430 0. 9939 1. 0393 1. 0784 111d 1.1372 1.1544 1. 1603 
0. 5975 0. 5731 0. 5273 0. 4596 °. 376 0. 2586 ©. 1330 0. 0000 
1. 5904 1. 3763 1. 1890 1. 0347 0. 9182 0. 8400 0. 7959 0. 7816 
4.5892 | 4.4358 | 42775 | 4.1245 | 3.9906 | 3. 8885 3. 8250 3- 8031 
0.95 1. 5285 1. 5872 1. 6441 1. 6962 1.7395 1. 7708 1. 7892 1.7954 
0. 9400 0. 9914 1. 0370 1. 0760 1. 1087 1. 1346 1.1516 1.1575 
0. 6054 0. 5800 ©. 5329 0. 4637 O. 3722 0. 2600 0. 1336 0. 0000 
1.5950 4. 3810 1. 1926 1. 0365 0. 9179 0. 8380 0. 7929 0. 7783 
4.6259 | 4.4724 | 4.3088 | 4.1456 | 3.9992 3. 8861 3- 8157 3- 7916 
1. 00 1, 5310 1. 5894 1. 6461 1. 6981 1 
0. 9371 0. 9889 1. 0348 1. 0738 1. 
0. 6130 0. §866 0. 5382 0. 4675 oO. 
1. 5996 1. 3858 1. 1964 1. 0384 0.9177 
4. 6618 4. 5082 4: 3393 4. 1660 4.0071 
Fe 0. 8822 0. 8768 0. 8691 0. 8592 0. 8480 
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Mo = 7, Bx = 40°, a = 5° 
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Mo =7, Bx = 40°, a = 5° 


% 
3 a0 pr ona ; Sac eittd ke 
ooo’ | iisis’ | 22°30" | 33°45" | 45°00" | seis’ | 67-30 | 78°45’ | 90°00" 
0.55 1, 1976 1, 1997 1, 2059 1, 2160 1, 2297 1, 2464 1, 2657 1, 2866 1, 3087 
0, 8650 | 0, 8671 0, 8734 | 0, 8835 | 0.8972 | 0.9139 9, 9330 9. 9537 9°. 9753 
9, 0000 0, 0363 0, 0714 0, 1039 0, 1327 0, 1567 0. 1750 0, 1870 0, 1921 
2, be 2, 8800 2, 8511 2, 8046 2. 7427 2, 6684 2. 5850 2. 4964 2, 4060 
5. 2988 5. 2948 5. 2828 5. 2635 5. 2381 5. 2078 5. 1744 5. 1395 5. 1048 
0. 60 1, 2039 1, 2060 1, 2122 1, 2222 1, 2358 1, 2524 1, 2715 1, 2923 1, 3142 
0. 8585 0, 8606 0, 8669 0, 8772 0, 8910 ©. 9079 0. 9271 0. 9480 0. 9697 
0, 0000 0, 0371 0, 0729 0, 1060 0. 1354 0. 1599 0, 1785 0. 1907 0. 1959 
2, 8795 2, 8698 2, 8412 2.7951 2. 7337 2. 6599 2.5771 2. 4890 2. 3990 
5. 2854 5. 2815 5.2701 5.2518 5. 2275 5. 1984 5. 1662 5. 1322 5. 0980 
0. 65 1, 2102 1, 2123 1, 2184 1, 2283 1, 2418 1, 2583 1, 2773 1, 2979 1, 3197 
0. 8520 0, 8542 0, 8606 0, 8709 0, 8849 0. 9019 0, 9213 0. 9424 0, 9643 
©, 0000 0, 0378 0, 0742 0, 1080 °, 1379 om 2 0, 1818 0, 1942 0, 1994 
2. 8685 2, 8589 2, 8306 2, 7849 2.7240 2, 650 2, 5686 2, 4810 2, 3915 
5. 2710 5. 2674 5. 2565 5. 2391 5. 2159 5. 1880 5. 1568 5. 1238 5. 0902 
0, 70 1, 2165 1, 2185 1, 2246 1, 2345 1, 2478 1, 2642 1, 2830 1, 3035 1, 3251 
0. 8457 | 0.8478 | 08543 | 0, 8648 | 0, 8789 | 0. 8960 0. 9156 ©. 9369 ©. 9589 
0, 0000 ©, 0385 0, 0756 oO, 1100 0, 1404 0, 1657 0, 1850 0.1975 0, 2027 
2.8569 | 2.8474 | 2.8193 | 2.7741 | 2.7137 | 2.6411 2. 5596 2. 4726 2, 3835 
5. 2557 5. 2522 5. 2420 5.2255 5. 2033 5. 1766 5. 1465 5. 1143 5. 0813 
0.75 1, 2227 1, 2248 1, 2308 1, 2406 1, 2538 1, 2701 1, 2887 1, 3090 1, 3304 
©, 8394 0, 8416 0, 8481 0, 8587 0, 8729 0, 8902 0. 9100 0. 9314 ©, 9536 
0, 0000 0, 0391 0, 0768 0, 1118 0, 1427 0, 1684 0, 1879 0, 2006 0, 2059 
2, 8446 2, 8352 2, 8074 2, 7626 2, 7028 2. 6309 2.5499 2. 4635 2.3751 
5. 2395 5. 2362 5. 2266 5. 2109 5. 1898 5. 1642 5.1352 5. 1039 5.0715 
0. 80 1.2290 1. 2310 1, 2370 1. 2467 1. 2598 1.2759 1, 2944 1.3145 1 
0. 8332 oO. 8354 oO. Re 0, 8526 0. 8670 0. 8845 0. 9044 0. 9260 ° Hae 
0. 0000 0, 0397 0. 0780 ©. 1135 0. 1448 0. 1709 0. 1907 0. 2036 0. 2088 
2. 8316 2. 8223 2. 7948 2. 7505 2. 6913 2. 6200 2. 5398 2. 4540 2. 3661 
5. 2224 5. 2193 5. 2102 5. 1954 5. 1753 §- 1509 5. 1229 5. 0925 5. 0607 
0.8 1. 235 1. 237 1, 2432 1. 2528 1. 2658 1. 2817 1. 3000 1. 3200 1, 3410 
; 0. re o. anne °, re 0. 8467 0. 8611 0. 8788 0. 8989 0. 9206 o. ee 
0. 0000 0. 0403 0. 0791 Oo. 1154 0. 1469 ©. 1734 ©. 1934 0. 2064 0. 2116 
2. 8179 2. 8087 2. 7816 2. 7378 2. 6792 2. 6086 2. §291 2. 4440 2. 3566 
5. 2044 5. 2015 5. 1929 5. 1789 5. 1600 5. 1366 5. 1098 5. 0802 5. 0490 
0. 90 1, 2416 1. 2435 1, 2494 1. 2589 1.2717 1. 2875 1. 3056 1. 3254 1, 3463 
0. 8209 0. 8232 0. 8299 0. 8408 0. 8554 0. 8731 0. 8934 0. 9153 0. 9381 
©. 0000 0. 0408 0. 0802 0. 1167 0. 1489 0. 1757 0. 1959 0. 2090 0, 2142 
2. 8036 2.7945 2. 7677 2. 7244 2. 6665 2. 5967 2. 5178 2. 4334 2. 3467 
5. 1855 5. 1828 5. 1748 5. 1616 5. 1437 5. 1215 5. 0956 5. 0670 5. 0364 
3. 1.2478 1. 2498 1, 2556 1.2650 | 1.2777 1. 2933 1. 3113 1. 3309 1.351 
fe 0. 8149 0. 8172 0. 8239 0. 8349 0. 8496 0. 8675 0. 8880 0. 9100 °. aie 
©. 0090 0, 0414 0. 0812 o. 1182 0. 1508 0. 1778 0. 1983 0. 2115 0. 2167 
2. 7887 2.7797 2. 7532 2.7105 2. 6532 2. 5841 2. 5060 2. 4224 2. 3363 
5. 1658 5. 1632 5. 1557 5. 1434 5. 1265 5. 1054 5. 0806 5.0529 5. 0229 
1.00 1. 2542 1.2561 1, 2618 1.2711 1. 2837 1.2991 1. 3169 1. 3363 1. 3568 
° 089 oO. Si12 9, 8180 0, 8291 0. 8439 0. 8620 0, 8826 0. 9048 oO. Es 
0. 0000 0. 0419 0, 0822 0. 1196 0. 1526 0. 1799 0. 2006 0. 2139 ©, 2191 
2.7731 2. 7642 2. 7381 2. 6959 2. 6394 2.5710 2. 4937 2. 4108 2. 3255 
5. 1451 5. 1428 5. 1358 5. 1243 5. 1084 5. 0884 5. 0647 5. 0378 5. 0085 
Fy. 1.0574 1.0571 1.0565 1.0553 1. 0537 1.0516 1.0491 1. 0462 1.0428 


Mo =7, Bu = 40°, a& = 5° 


$ 
101°15" | 12°30 | 123°45’ 135°00' | 146° 15 | 157°30' | 168°45' | 180°G0’ | 180°00’ 
0.00 1. 1842 1, 1936 1, 202 1,2 1, 2162 1, 2209 1, 223 1, 3690 1. 22. 
0. 9936 1 ais 1, 008 1 ae 1, 0205 er 1, O26 1, ibs 1. Ge 
0, 10 0, 0949 0, 0850 0, 071 0, 0562 0, 0386 0. 0196 0, 0000 0. 0009 
2. 353 2, 2705 2.1961 2.132 2, 0822 2.045: 2, 0231 2.0156 2. 0156 
4.5767 | 4.4604 | 4.3554 | 4.2653 | 4.1928 | 4.139 4.1075 5. 0284 4. 0967 
0.05 1, 2688 1, 2921 1, 3144 1, 3344 1, 3511 1, 3638 1. 3717 1. 3744 
1.0525 1, 072 1.0913 1, 1082 1,1225 1, 1332 1.1399 1, 1422 
0, 1198 0, 112 0, 1017 0, 0866 0, 0681 0, 0470 ©, 0240 0, 0000 
2. 3538 2. 2705 2, 1960 2, 1326 2, 0820 2.0451 2, 0228 2, 0153 
5. 0416 5.0175 5. 0050 5. 0030 5, 0083 5. 0166 5. 0238 5. 0265 
0.10 1, 2769 1, 3000 1, 3218 1, 3412 1, 357. 1, 3696 1.3772 1, 3797 
1, 0476 1, 0675 1, 0862 1, 1029 1, 116 1, 1272 1, 1337 1, 1359 
0. 1334 O, 1261 0, 1141 0. 0975 0, 0770 ©, 0532 0, 0272 0, 0000 
2. 3531 2.2697 | 2.1951 2.1317 , 2,0810 | 2.0441 2, 0217 2.0142 
5. 0616 5. 0366 5.0215 5.0153 5.0156 5. 0193 5. 0230 5.0246 
0.15 1, 2840 1, 3068 1, 3283 1, 3474 1, 3632 1, 3751 1, 3824 1, 3849 
1, 0420 1, 0620 1, 0807 1.0973 1, 1110 1,121 1.1277 1, 1299 
©. 1436 Oo, 1361 ©, 1234 0. 1056 0, 0835 0. 057 0, 0295 0, 0000 
2.3517 2, 2683 2.1937 2, 1302 2, 0794 2.0424 2.0199 2, 0124 
5.0731 5. 0475 5. 0395 5.0215 5. O185 5.0191 5. 0207 5.0214 
0. 20 1, 2906 1, 3132 1, 3344 1, 3532 1, 3687 1, 3804 1, 3876 1, 3900 
1, 0363 1, 0564 1.0751 1.0916 1, 1053 1, 1156 1,1219 1,1241 
0, 1521 0. 1443 0, 1309 0, 1121 0, 0387 0, 0614 0, 0314 0, 0000 
2. 3496 2, 2662 2.1916 2, 1280 2,0771 2, 0401 2.0176 2,0100 
5.0803 | 5.0541 | 5.0355 | 5.0243 | 5.0188 | 5.0171 5.0179 5.0172 
0.25 1. 2968 1. 3192 1. 3402 1. 3587 1.3741 1. 3855 1. 3926 1. 3950 
1. 0305 1.0507 1.0594 1. 0360 1.0997 1.1099 1. 1163 1.1184 
° 1594 0. 1512 0, 1372 0. 1176 0. 0930 0. 0644 0. 0329 0. 9900 
2. 346 2. 2635 2. 1888 2. 1252 2. 0743 2. 0372 2. 0146 2. 0071 
5.0845 | 5.0577 | 5.0378 | 5.0248 | 5.0172 | 5.0136 5.0122 5.0119 
0, 30 1. 3028 1. 3251 1. 3458 1. 3641 1. 3793 1. 3905 1 3975 1. 3998 
1. 0248 1.0451 1. 063 1. 0805 1, 0942 1. 1044 1.110 1.1429 
0. 1657 0. 1573 O. 142: 0, 1223 0. 0967 0. 0670 0. 0343 ©. 9900 
2. 3434 2. 2602 2. 1855 2.1219 2, 0709 2. 0337 2. 0112 2. 0036 
5. 0865 5- 0591 5. 0381 5. 0235 5. O141 5. 0089 5. 0064 5- 0057 
0. 35 1. 3087 1. 3307 1. 3513 1. 3694 1, 3843 1. 3955 1. 4023 1. 4047 
1.0191 1.0395 1. 0584 1.0750 1. 0888 1.0991 1.1054 1. 1076 
0.1714 0. 1627 0. 1477 0, 1265 0, 1000 0. 0693 0. 0354 0. 9300 
2. 3395 2. 2563 2. 1817 2. 1181 2. 0670 2, 0298 2. 0072 1. 9996 
5. 0865 5. 0587 5. 0367 5. 0206 5. 0097 5. 0031 4.9996 4.9985 
0. 40 1. 3144 1. 3363 1. 3566 1. 3745 1. 3893 1. 400 1. 4071 1. 4094 
1. 0134 1. 0339 1.0529 1, 0697 1, 0835 1, 093 1. 1002 1. 1923 
0. 1766 0. 1676 ©. 1520 ©. 1302 0, 1030 0. 0713 0. 0365 9. 9900 
2. 3349 2. 2519 2. 1773 2. 1137 2. 0626 2. 0253 2, 0027 1.9951 
5.0850 | 5.0567 | 5.0338 | 5.0164 | 5.0042 | 4.9963 4.9919 4. 9905 
0. 45 1. 3200 1. 3417 1. 3618 1.3796 1, 3942 1. 4051 1.4118 1.4148 
1.0078 1.0285 1.0476 1.0644 1.0783 1, 0887 1.0951 1. 0972 
0. 1812 0, 1720 0. 1560 0, 1336 0. 1056 0. 0731 0. 0374 0. 9900 
2. 3298 2. 2470 2.1725 2.1088 2.0577 2. 0204 1. 2 1.9901 
5. 0820 5. 0534 5. 0296 5.0111 4.9975 4. 9885 4. 9933 4.9816 
0. 50 1.3255 1. 3470 1. 3670 1. 3846 1.3991 1, 4098 1. 4165 1.4187 
1.0223 1. 0231 1.0424 1.0593 1.0732 1. 0836 1. 0900 1. 0922 
0. 1856 0. 1761 0. 1597 0. 1367 0. 1080 0. 0747 0. 0382 0. 0000 
2. 3242 2.2415 2. 1671 2.1035 2.0524 2.0151 1.9924 1.9848 


5.0777_| 5.0487 | 5.0242 | 5.0046 | 4.9899 4.9798 4.9739 1 4.9720 
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APPENDIX 
TABLES OF GASDYNAMIC FUNCTIONS OBTAINED BY INTERPOLATION 


Mx = 4, Bx = 10°, «@ = 2°30’ 


0 | 
1°15’ | 22°30" | 45°00’ | 56°15’ | 67-30" | 78°45" | 90°00" 
0. 00 | 1.999 2. 000 2.001 2. 002 2.005 2.007 2.011 2.014 2.018 
0. 352 O. 352 0. 352 0. 353 0. 353 0. 354 0. 354 0. 355 0. 355 
0. 000 0. 020 0. 040 0. 058 0.075 0. 089 0. 100 0. 108 0. 112 
0. 462 0. 461 0. 456 0. 448 0. 438 0. 427 0.414 0. 400 0. 387 
1.776 1.771 1.758 1. 736 3. 708 1. 674 1. 636 1.597 1.558 
0.05 2. 002 2. 002 2.004 2. 005 2. 008 2.011 2.014 2.018 2. 022 
0. 336 0. 337 0. 337 Oo. 337 0. 338 0. 339 0. 340 0. 341 0. 342 
0. 000 0.019 0. 039 0. 057 0. 073 0. 087 0. 098 0. 105 ©. 10 
0. 462 0. 460 0. 456 0. 448 0. 438 0. 427 0. 414 0. 401 0. 38 
1 775 1.771 1.757 1. 736 1. 709 1. 676 1. 639 1. 601 1. 563 
9. 10 2. 005 2. 005 2. 006 2. 008 2.010 2.013 2.017 2. 020 2.024 
O. 322 0. 322 0. 322 0. 323 0. 324 0. 325 0. 326 0. 328 0. 329 
0. 000 0.019 0. 038 0.055 0.071 0. 084 0. 095 0. 102 0. 106 
0. 461 0. 459 0.455 0. 447 0. 438 0. 426 0. 413 0. 400 0. 387 
1.772 1.768 1.755 1.734 1,707 1. 675 1. 639 1.601 1. 563 
0.15 2. 007 2. 008 2.009 2.011 2.013 2.016 2.019 2. 023 2.026 
0. 309 0. 309 0. 309 0. 310 0. 311 0. 312 0. 314 0. 316 0. 318 
0. 000 0.018 0. 037 0. 054 0. 069 0, 082 0. 093 0. 099 0. 103 
0. 459 0. 458 0. 453 0. 446 0. 436 0. 425 0. 412 0. 400 0. 387 
1.768 1. 763 1.751 1. 730 1. 704 1. 672 1. 636 1.599 1.562 
0. 20 2.010 2.010 2.011 2.01 2.015 2. 018 2.021 2.025 2.029 
0. 296 0. 296 0. 297 0. 29 o. 2 0. 300 0. 302 0. 304 0. 307 
©. 000 0.018 0. 036 0. 053 0. 06: 0. 080 0. 090 0. 097 0. 100 
0. 457 0. 455 0.451 0. 444 0. 434 0. 423 0. 411 0. 398 0. 386 
1. 762 1.758 1.745 1.725 1. 699 1. 667 1, 632 1.595 1.558 
0.25 2.012 2. 013 2.014 2.015 2.018 2. 020 2.024 2. 027 2.031 
0. 284 0. 28. 0. 285 0. 286 0. 288 0. 289 0. 291 0. 294 0. 296 
0. coo 0.01 0. 035 0. 052 0. 066 0.079 0. 088 - 0.095 0. 098 
0. 454 0. 453 0. 449 0. 442 0. 432 0. 421 0. 409 0. 396 0. 384 
1.755 1.751 1. 739 1.719 1. 693 1. 652 1.627 1.591 1.554 
0. 30 2.015 2.015 2.016 2.018 2.020 2. 023 2.026 2.029 2. 033 
0. 273 0. 273 0. 274 0. 275 0.277 0. 279 0. 281 0. 284 0. 287 
0. 000 0.017 0. 035 0. 051 0. 065 0.077 0. 086 0. 093 0. 096 
0. 452 0. 450 0. 446 0. 439 0. 430 0. 419 0. 407 0. 394 0. 382 
1.747 1. 743 1.731 1.712 1. 686 1.656 1. 621 1.585 1.549 
9.35 2.017 2.017 2.018 2. 020 2.022 2. 025 2.028 2.032 2.035 
. 0. 262 0. 263 0. 263 0. 265 0. 267 0. 269 0.271 0. 274 0. 278 
0. 000 0.017 0. 034 0. 050 0. 064 0. 076 0. 085 ©. 091 0. 094 
0. 448 0. 447 0. 443 0. 436 0. 427 0. 416 0. 404 0. 392 0. 380 
1. 739 1.735 1. 723 1. 704 1.679 1, 648 1. 615 1.579 1.543 
0. 40 2.019 2.020 2.021 2. 022 2.025 2.027 2. 030 2.034 2. 037 
0. 252 0. 252 0. 253 0. 255 0. 257 0. 259 0. 262 0. 265 0. 269 
0. 000 0.017 0. 033 0. 049 0. 063 0. 074 0. 083 0. 089 0.092! 
0. 445 0. 444 0. 439 0. 433 0. 424 0. 413 0. 402 0. 390 0. 378 | 
1.729 1. 726 1.714 1. 695 1.670 1.640 1.607 1.572 1. 536 
0.45 2.022 2.022 2. 023 2.025 2. 027 2.029 2. 032 2. 036 2. 039 
0. 242 0. 243 0. 244 0. 245 0. 247 0. 250 0.253 0. 257 0.260 =| 
0. 000 0. O17 0. 033 0. 048 0. 062 0. 073 0. 082 0. 088 0. 090 
0. 441 0. 440 0. 436 oO. 429 0. 421 0. 410 0. 399 0. 387 0. 375 
1.719 1.715 1.704 1. 686 1.661 1. 632 1.599 1.564 1.529 
0. 50 2.024 2.024 2.025 2.027 2, 02: 2. 032 2. 035 2. 038 2. 041 
0. 233 0. 233 0. 234 0. 236 0. 23 0. 241 0. 244 0. 248 0. 252 
0. 000 0. 016 0. 032 0. 048 0. 061 0. 072 0. 081 0. 087 0. 089 
0. 437 0. 436 0. 432 0. 425 0. 417 0. 4 0. 396 0. 384 0. 372 
; 1. 709 1. 705 1.693 1. 675 1. 651 1. 622 1. 590 1.555 1.521 


Me = 4, By = 10°, & = 2°30’ 
ee = % . 
ooo’ | seis" | 22°30" | 33°45" | 45°00" | | seis’ | 67°30" | 73°45’ | 90°00" 


2, 026 2, 027 2. 028 2, 029 2, 031 2. 034 2. 037° 2. 040 2. 043 
0, 224 0, 224 0, 225 0. 227 0, 229 O, 232 oO. 236 0. 240 0. 244 
0, 000 0, 016 ° 032 0. 047 0. 060 0, O71 0. 080 o. ons oO. ons 
oO. 0, 432 0, 42 0, 422- 0. 413 ©. 403 0. 392 0. 381 0.3 

nee 1, 693 1, 682 1. 664 1,641 1,612 i fo) 1.546 oe 
2. 029 2.029 2, 030 2, 031 2, 033 2, 036 2.039 2. O42 2. 045 
0, 215 0, 215 0, 216 0, 218 O. 221 0. 224 0. 228 0. 232 0. 236 
0, 000 0,016 0, 032 0. 046 0. 059 0. 070 0.079 0. O84 ©, ORF 
©. 429 0, 428 ©. 424 0. 417 0. 409 0. 399 ©. 389 0. 377 0. 366 
1, 685 1, 681 1. 670 1, 653 1, 629 1,601 1. 570 1. 536 1. 502 
2,031 2. 031 2, 032 2.034 2. 036 2, 038 2.041 2. 044 2.048 
Oo. 206 0, 206 0, 207 0, 209 0, 212 0, 216 0. 220 0. 224 0. 229 
0, 000 0, 016 0. 031 0, 046 0. 959 0, 070 0. 078 0. 083 0. 085 
0, 424 0. 423 ° 40 0. 413 0. 40 0. 395 0. 385 0. 374 0. 362 
1, 672 1, 668 1. 65 1, 641 1,61 1. 590 1.559 1. 526 1. 492 
2. 033 2, 034 2.035 2. 036 2, 038 2, 040 2. 043 2. 046 2. 050 
0. 197 0. 197 0. 199 0, 201 0, 204 0, 207 0. 212 0. 216 QO. 221 
0. 000 0, 016 0. 031 0. 046 0, 058 0. 069 0.077 © 082 0. 084 
0, 419 0, 418 0, 414 0. 408 0, 401 0. 391 0. 381 0. 370 0. 359 
1. 659 1. 655 1, 644 1, 627 1. 605 1, 578 1.547 1. 514 1. 481 
2. 036 2, 036 2, 037 2. 038 2, 040 2, 043 2. 046 2. 049 2.052 
0, 188 0, 189 0. 190 0, 192 c. 195 ° 18 0. 204 0. 208 0. 214 
0, 000 0, 015 0, 031 0, 045 0, 058 0. 06 ©. 076 0. 082 0. 084 
0, 414 0, 413 ©, 409 0, 404 0. 396 0. 387 ©. 376 0. 366 0. 355 
1, 644 1, 641 1, 630 1, 614 1.591 1,565 1.534 1. 502 1. 469 
2.038 2. 038 2.039 2.041 2. 043 2.045 2. 048 2.051 2.054 
0.179 0. 180 o. 181 0. 184 0. 187 0.191 0. 196 0. 201 0. 206 
0. 000 0. 015 0. 031 0. 045 0.057 0. 068 0. 076 0.081 =; — 0. 083 
0. 409 0. 408 0. 404 0. 398 0. 391 0. 382 0. 372 0. 361 0. 350 
1. 629 1. 625 1.615 1.599 1.577 1.551 1.521 1. 489 1. 457 
2. 041 2. 041 2. 042 2. 043 2.045 2. 048 2. 050 2. 053 2. 057 
0.171 0.171 0. 173 0. 175 0. 178 0. 183 o. 187 0. 193 0. 198 
0. C00 0. 015 0. 030 0. 045 0. 057 0. 067 0. 075 0. 080 0. 082 
0. 403 0. 402 0. 399 0. 393 0. 386 0. 377 0. 367 ©. 356 0. 346 
1. 613 1. 609 1.599 1. 583 1. 562 1. 536 1. 506 1.475 1. 443 
2. 043 2. 044 2. 045 2. 046 2. 048 2. 050 2. 053 2. 056 2. 059 
0. 161 0. 162 0. 164 0. 166 0. 170 0. 174 0. 179 0. 184 0. 190 
0. 000 0.015 0. 030 0. 044 0. 057 0. 067 0. 075 0. 080 0. 082 
0. 397 0. 396 0. 393 0. 387 0. 380 0. 371 O. 361 0. 351 0. 341 
1.595 1. 592 1. 582 1. 566 1.545 1.519 1. 491 1. 460 1. 428 
2.046 2. 047 2. 047 2. 049 2.051 2. 053 2. 056 2. 059 2. 062 
0. 152 0. 152 0. 154 0. 157 0. 160 0. 165 0. 170 0.175 o. 181 
0. 000 0. 015 0. 030 0. 044 0. 056 0. 067 0. 074 ©. 079 0. 081 
0. 390 0. 389 0. 386 oO. 381 9. 373 0. 365 0. 356 ©. 345 0. 335 
1. 576 1.573 1. 563 1. 547 1. 527 1. 502 1.473 1. 443 1.411 
2.049 2. 050 2.051 2. 052 2. 054 2.056 2. 059 2. 062 2. 065 
0. 142 0. 142 0. 144 0. 147 0. 150 0.155 0. 160 0. 166 0. 171 
0. 000 0.015 0. 030 0. 044 0. 056 0. 066 0. 074 0. 079 0. 081 
0. 383 0. 382 0. 378 0..373 0. 366 0. 358 0. 349 0. 339 0. 329 
1.554 1.551 1.542 1. 527 1. 506 1.481 1. 453 1.423 1. 392 
0. 308 0. 309 0. 310 O. 341 0.314 0.317 0. 320 0. 324 ©. 328 


389 


Mx = 4, Be = 10°, & = 2°30’ 


o 
101°15’ | 112°30° | 123°45' | 135°00" | 146°15" | 157°30’ | 168°45 | 180°00" | 180°00" 


0. 00 2, 022 2,025 2,029 2, 032 2.035 2, 936 2, 038 2. 040 2. 039 
0. 356 0. 357 0. 357 0. 358 0, 358 0. 359 0. 359 0. 359 0. 359 
0, 112 0, 107 0, 098 0, 084 0, 067 0, 946 0. 024 0, 000 0. 000 
9. 375 0. 364 0.355 0. 347 O. 341 0. 337 0. 335 9. 334 0. 334 
1,522 1. 489 1, 460 1. 437 1,419 1, 406 1.399 1, 403 1. 397 
0. 05 2, 026 2,029 2, 033 2.036 2.039 2,041 2.042 2. 043 
0. 343 0. 344 0. 345 0. 346 0. 347 0, 348 0. 348 0. 349 
0, 109 0, 104 0, 095 0. O81 0, 065 0.945 0, 023 0. 000 
9. 375 0. 365 9. 355 9. 347 0. 341 0. 337 0. 335 0. 334 
1,528 1.495 1.467 1. 443 1,425 1.413 1,405 1.402 
0. 10 2,028 2,032 2,035 2. 038 2.041 2 343 2,044 2,044 
0.331 | 0.332 0. 334 ©, 335 0. 337 0. 33 O, 338. 0, 339 
0, 105 0. 100 0,092 0.079 0, 062 0.943 0, 022 0. 000 
©. 375 0, 364 0. 355 0. 347 0. 341 0. 337 0. 334 0. 333 
1, 528 1. 495 1. 466 1, 443 1, 424 1.411 1, 403 1,401 
0. 15 2, 030 2, 034 2.037 2, O40 2, 043 2.945 2,046 2, 046 
0, 320 O, 322 0. 324 0. 325 0. 327 0, 328 ©, 329 0, 329 
0, 102 0. 098 0, 089 0, 076 0, 060 0, 942 0,021 0, 000 
9. 375 0. 364 O. 354 0, 346 0. 340 oO, 336 O. 333 0. 332 
1, 526 1, 493 1, 465 1,441 1, 422 1, 409 1, 401 1, 398 
0. 20 2,032 2, 036 2, 039 2, 042 2, 045 2,947 2, 048 2, 048 
0, 309 0.311 0. 314 0, 316 0, 318 0, 319 0, 320 oO, 320 
0, 099 0, 095 0, 086 0, 074 0, 058 0, O40 0, 020 0, 000 
9. 374 0. 363 0. 353 9. 345 9. 339 0. 335 0. 332 0. 331 
1, 523 1.490 1.462 1, 438 1,419 1, 405 1, 397 1. 394 
0. 25 2.035 2. 038 2.041 2.044 2.047 2.049 2.050 2.050 
0. 299 0. 302 0. 305 0. 307 0. 309 0. 311 O. 312 0. 312 
0. O97 0. 092 0. O84 0. 072 0. 057 0. 039 0. 020 0. 000 
0. 372 0. 361 0. 352 0. 344 0. 338 0. 333 0. 330 0. 330 
1.519 1. 486 1. 458 1. 434 1.415 1. 401 1. 393 1. 390 
0. 30 2. 037 2. 040 2. 043 2. 046 2. 049 2. 050 2.051 2. 052 
0. 290 0. 293 0. 296 0. 298 O. 301 0. 302 0. 304 0. 304 
0. 095 0. 090 0. 082 0. 070 0.055 0. 038 0. 019 0. 000 
0. 370 0. 359 0. 350 0. 342 0. 336 0. 331 ° 39 0. 328 
1.514 | 1. 482 1. 453 1. 429 1.410 1. 396 1. 38 1. 385 
0. 35 2.039 2.042 2.045 2. 048 2.051 2. 052 2. 053 2.054 
0. 281 o. 284 O. 287 0. 290 0. 293 0. 295 0. 296 0. 296 
0. 093 0. 088 0. 080 0. 069 0. 054 0. 037 0. 019 0. 000 
0. 368 0. 358 0. 348 0. 340 0. 334 0. 330 0. 327 0. 326 
1. 508 1. 476 1. 447 1. 423 1. 404 1. 390 1, 382 1. 379 
0. 40 2. O41 2. 044 2. 047 2. 050 2. 052 2. 054 2.055 2.055 
0. 272 0. 276 0. 279 0, 282 0. 285 0. 287 0. 2 2 0. 289 
0.091 0. 087 0. 078 0. 067 0. 052 0. 036 0.01 ©. 000 
0. 366 0. 355 0. 346 0. 338 O. 332 0. 328 0. 325 0. 324 
1. 502 1.470 1. 441 1.417 1. 398 1. 384 1. 376 1. 373 
0. 45 2. 043 2. 046 2. 049 2. 052 2.054 2.056 2. 057 2. 057 
0. 264 0. 268 oO. 272 0. 275 0. 278 0. 280 0.281 0, 282 
0. 089 0. 085 0.077 0. 066 0. 052 0. 036 0. 018 0, 000 
0. 363 Oo. 353 0. 344 0. 336 Q. 330 O. 325 0. 323 0. 322 
1.495 1. 463 1. 434 1.410 1.391 1.377 1. 369 1. 366 
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Mec = 4, By = 10°, @ =5° 
SF ses Ss $ pane Ee ae 
0°00" | 11°15’ | 22°30" | 334s: | 45°00" | 56°15" | 67°30" | 78°45’ | 90°00" 


ure 


0. 00 1. 983 1. 989 1.995 2. 002 2. cog 
oO. 349 0. 35¢ 0. 351 0. 353 9. 354 

0. 140 0. 169 0. 193 0. 212 0. 223 

0. 490 0. 462 0. 433 0. 404 0. 376 

1, 840 1. 764 1.681 1. 596 1.514 

0. 05 1.976 1.977 1.979 1.982 1.987 1.992 1.999 2. 006 2.014 
O. 331 O, 331 O. 332 O. 333 0. 334 0. 335 0. 337 0. 339 0. 341 

0. 000 0. 03 0. 072 0. 106 0. 137 0. 165 o. 188 0. 205 0.216 

0.547 0. 543 ©. 532 0. 514 0. 491 0. 464 ©. 435 0. 406 0. 378 

1.996 1.985 1.956 1, 908 1.845 1.772 1. 691 1. 609 1.530 

0.10 1.979 1, 980 1, 982 1.985 1.990 1.995 2. 002 2. 009 2.017 
0. 316 0. 316 0. 317 0. 318 0. 319 0. 321 0. 324 0. 326 0. 329 

0. 000 0, 035 0. 070 0, 104 0. 134 oO. 161 o. 183 0. 200 0.210 

0. 546 0. 542 0. 531 0.513 0. 491 0. 464 0. 436 0. 407 0. 380 

1.992 1,982 1.953 1,907 1. 846 1.774 1. 696 1, 615 1.537 

0.15 1, 982 1, 983 1. 985 1.988 1. 992 1.998 2. 004 2.011 2.019 
O. 301 0, 302 0. 302 0. 304 0. 306 0. 308 0. 311 O. 315 0. 318 

0, 000 0. 035 0. 069 0, 102 0. 131 0. 157 0. 179 0. 195 0. 204 

0. 544 0. 540 0. 529 0. 512 0. 490 0. 464 0. 436 0. 408 Oo. 381 

1. 988 1.978 1.950 1, 904 1. 845 1.774 1. 697 1, 618 1.541 

0. 20 1. 985 1. 985 1. 987 1.991 1-995 2. 000 2. 007 2. 014 2.021 
0. 288 0, 288 0. 289 0, 291 0. 293 0. 296 0. 300 0. 304 0. 308 
0. 090 0, 034 0. 068 0, 100 0. 129 Oo. 154 0.175 0. 190 0. 199 

0. 541 0. 538 0. 527 0. 510 0. 488 0. 463 0. 436 0. 408 0. 382 

1.981 1,972 1.944 1. 900 1. 842 1.773 1.697 1,619 1. 543 

0.25 1. 987 1.988 1.990 1.993 1.997 2.003 2. 009 2.016 2.023 
0.275 0. 276 0. 277 0.279 0, 281 0. 285 0. 289 0. 293 oO. 299 
0, 009 0. 034 0, 067 ©. 098 0. 127 0,151 0. 172 0. 186 0. 194 

0. 538 0. 535 0, 524 0. 508 0. 486 0. 461 0. 435 0. 407 0.381 
1.974 1.965 1. 937 1. 894 1. 837 1,770 1.696 1.619 1.544 

2. 30 1.990 1.991 1,992 1.996 2. 000 2. 005 2.011 2.018 2.025 
0. 263 0. 264 0, 265 0. 267 0. 270 0, 274 0. 27 0. 284 0. 290 
0, 000 0. 033 0, 066 0. 097 0. 125 0. 149 0. 16 0. 183 o. 190 

0. 535 0. 532 0,521 0. 505 0. 484 0. 460 0. 433 0. 407 0. 381 
1.965 1.956 1,930 1. 887 1. 832 1, 765 1. 693 1.617 1. 543 
0. 35 1.992 1.993 1,995 1.998 2. 002 2. 008 2.014 2.020 2.027 
0, 252 0. 252 0, 254 0. 256 0. 260 0, 264 0. 269 0. 275 o. 281 
0, 000 0. 033 0, 065 0. 095 0. 123 0, 146 0. 165 0.179 0. 187 
0. 531 0. 528 0.518 0. 502 0. 481 0. 457 0. 432 0. 405 0. 380 

1.956 1. 947 1,921 1. 880 1, 825 1, 760 1, 689 1.614 1.541 

0. 40 1.995 1.995 1,997 2. 000 2.005 2.010 2.016 2. 022 2.029 
0. 241 O. 241 0, 243 0. 246 0. 249 0. 254 0. 260 0. 266 0. 273 

0, 090 0. 032 © 064 0. 094 0.121 0. 144 0. 163 0.176 O. 183 

0. 527 0. 524 0. 514 0. 499 0. 478 0. 455 0. 430 0. 404 0. 37 

1.945 1.937 1.911 1. 871 1.817 1,754 1. 683 1.610 1.53 

0. 45 1.997 1.998 2, 000 2. 003 2. 007 2,012 2,018 2,024 2.031 
0, 230 O. 231 0, 232 0. 235 0. 240 0. 245 0. 251 0. 258 0. 265 
0, 000 0. 032 0, 963 0. 093 0. 119 0. 142 Oo. 161 0. 173 0. 180 
0. 523 0. 520 0°, §10 0. 495 0. 475 0. 452 0. 427 0. 402 0. 377 

1.934 1. 926 1,901 1. 861 1. 809 1.746 1.677 1, 605 1. 534 

0, 50 2. 000 2. 000 2.002 2. 005 2. 009 2.014 2. 020 2. 026 2. 033 
0. 220 0. 220 0. 222 0. 226 0, 230 0. 236 0, 242 0. 250 0. 258 

0. 090 0. 032 0. 06 0. 092 0. 118 0. 141 0.158 0.171 0.177 

0. 518 0. 515 0. 506 0. 491 0. 472 0. 449 0. 425 ©. 400 0. 375 

: 1, 1.799 |. 1.738 1. 670, 1.599 1. §29 


Me = 4, Bx = 10°, @=5° 


% 
: oroo’ | 111s’ | 22°30" | 33°46" | 45°00" | 56°15" | s7-30" | 7°45" | 90°00" 
0. 55 2. 002 2. 003 2. 005 2. 007 2.011 . : 2,028 2. 
0. 210 0, 210 0. 213 0. 216 0. 221 °. 
0. 000 0, 031 0. 062 °. tr © 117 oO. 
0. 513 0. 510 0. 501 a4 7 © 468 °. 
.1..909 1,901 1. 878 1. 840 1 789 1. 
“0. 60 2.005 2, 005 2.007 2.010 2 014 2. 2. 
0. 200 0, 201 0. 203 0. 207 0. 212 °. 0. 
0. 000 0, 031 ©. 062 ° o9e oO. 116 °. o. 
0. 508 oO. S38 e. 496 a4 2 0. 46 o, c. 
1. 896 1, 888 1. 865 1. 828 1.77 1, 1. 
0. 65 2. 007 2. 008 2. 009 2.012 2.016 2 2, 2 
0. 190 0, 191 0. 194 0. 198 0. 203 °. °. °. 
0. 000 O, 031 0. 061 0. 089 0.115 ° QO. ° 
0. 503 ©, 500 0.491 0. 477 °. 3. oO. ° 
1, 882 1, 874 1. 852 1.815 1 423 1 1, 1 
0. 70 2. 009 2, 010 2,012 2.014 2.018 2 2 2 
0. 181 0, 182 0. 184 0. 189 0. 194 Ce) °. °. 
0. 000 0, 031 0. 061 0, 089 0.114 fe) °. ° 
©. 497 0. 494 0. 486 ©. 472 Cc. 455 ©. ©. ©. 
1, 867 1, 859 1, 837 1, 802 1.754 1 1 1 
0.75 2.012 2,012 2.014 2.017 2.021 2 2. 2 
0.171 0. 172 0. 175 0. 18¢ 0. 186 °. °. °. 
0. 000 0, 031 0. 060 0. 088 0. 113 0. oO. ° 
0.491 0, 489 0. 480 0. 467 0. 450 ° °. Q 
1.851 1,844 1, 822 1, 787 1.741 1 1. 1 
0. 80 2.014 2.015 2.017 2.019 2. 023 2 2. 2 2 
oO. 162 0. 163 0. 166 0.172 0.177 ° o. 0. ° 
0. C00 0. 030 0. 060 0. 088 0. 113 fo) °. fe) fe) 
0. 485 0. 482 °, ?? 0. 462 0. 445 °. °. °. °. 
1.835 1, 827 1, 80 1.772 1.727 1 1, 1 1 
0. 85 2.017 2.018 2.019 2. 022 2.025 2 2 2 2 
0. 153 0. 154 0. 157 0. 162 0. 169 0. ° ° ° 
©. 000 0. 030 ©, 060 0. 087 0. 112 °. ° ° 0. 
0. 479 0. 476 0. 468 0. 456 0. 439 0. °. °. °. 
1,817 1. 810 1,789 1.756 1.712 1 1 1 1 
0.90 2.020 2. 020 2,022 2. 024 2.028 2 2 2. 2 
0. 143 0. 144 0, 147 0. 153 0. 160 ° ° °. ° 
0, 000 0. 030 0, 060 0. 087 0.111 fe) ° rom ° 
0. 472 0. 469 0. 461 0. 449 0. 433 °. 0. °. ° 
1.798 1.791 1,771 1.739 1. 696 1 1 1. 1 
0.95 2.023 2. 023 2, 025 2. 027 2, 031 2, 2 
0. 133 0. 134 oO, 138 0. 143 0,151 oO. ° 
0. 000 0, 030 0, 060 0. 087 0.111 oO, ° 
0. 46 ©. 462 0. 454 0. 442 0. 42 oO. ° 
1.77: 1.771 1.752 1.720 1. 67 1, 1 
1,00 2, 026 2, 026 2, 028 2. 030 2, 034 
O, 123 0, 124 O, 128 O. 133 0. 141 
0, 000 0. 030 0, 060 0. 087 0.111 
0. 456 0. 453 0. 446 0. 435 0. 420 
: 1. 756 1.749 1.730 1. 700 1. 659 
6 
0. 293 0. 294 0, 295 0. 298 oO, 302 
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Mx = 4, Bx = 10°, a= 5° 
0 


- 


: 101°15! | 12°30’ | 123°45 | 135°00" | 146°15' | 157°30' | 168°45’ 180°00’ | 180°00’ 
0, 00 2,017 2.024 2. 032 2, 038 2. 043 2. 047 2. 050 2. 057 2.051 
0. 355 0. 357 0. 358 0. 359 0, 360 O. 361 o. 361 O. 362 0. 361 
0, 226 0,221 ©. 205 0. 179 O. 143 0. 100 0. O51 0. 000 0, 000 
0. 351 0. 331 0. 315 ©. 304 0. 297 0. 292 0. 290 0. 290 0. 290 
1, 439 1.376 1. 326 1. 290 1, 267 1. 253 1.247 1.262 1,245 
0.05 2, 022 2.030 2. 037 2.044 2.050 2.054 2.057 2.058 
©, 344 0. 346 0. 349 0. 351 0. 353 0. 355 0. 356 ©. 357 
0,219 0, 213 0. 197 0, 172 0. 137 0. 095 0. 049 0. 000 
9. 354 0. 333 0. 317 © 306 0. 298 0. 293 0. 290 0. 290 
1, 457 1.395 1, 346 1, 310 1, 286 1.272 1.264 1. 262 
0.10 2, 024 2.032 2. 040 2. 046 2,051 2.055 2. 058 2.059 
0. 333 0. 336 ©. 339 ©. 343 0, 346 ©. 349 0. 351 0. 351 
O, 212 0. 206 0. 190 0. 165 0, 132 0. 092 0. 047 0. 000 
0. 356 0. 335 0. 319 ©. 307 0. 298 0. 293 0. 290 0. 289 
1, 465 1, 403 1. 353 1,315 1, 289 1, 273 1. 264 2.261 
0.15 2, 027 2. 034 2.041 2. 048 2, 053 2.057 2.059 2. 060 
O, 322 0. 327 O. 331 0. 335 0. 339 0. 343 0. 345 0. 346 
©, 206 0. 199 0. 184 0. 160 0, 127 0. 088 0. 045 0. 000 
0. 357 0. 336 0, 320 0. 307 0, 299 0. 293 0. 290 0. 289 
1, 470 1, 408 1. 357 1, 318 1,291 1. 273 1. 263 1.259 
O, 20 2,029 2.036 2. 043 2.049 2,054 2.058 2. 060 2.061 
O. 313 0, 318 O. 323 0, 328 0. 333 0. 337 0. 339 0. 340 
0, 200 0, 194 0.178 0. 154 0, 123 0. 085 0. 043 0. 000 
0, 358 0. 337 0. 320 ©. 308 0, 299 0. 293 0. 289 0. 288 
1, 472 1,410 1.359 1.319 1,291 1.272 1, 261 1. 257 
0 25 2.031 2. 038 2.045 2,051 2.056 2.059 2. 061 2. 062 
0. 304 0. 310 0. 316 O. 321 0. 327 0. 331 0. 334 0. 335 
0. 195 0. 189 0. 173 0. 150 0.119 0. 082 0. G42 0. 000 
0. 358 0. 337 0. 320 0. 3c8 0. 298 0, 292 0. 288 0. 287 
1.474 1.412 1. 360 1.319 1. 290 1. 270 1,258 1,255 
0. 30 2. 033 2. 040 2.046 2.052 2.057 2.061 2. 063 2.063 
o. 296 oO. 302 0. 309 0. 315 0. 321 O. 325 oO. 328 0. 329 
0.191 o. 184 0. 169 0. 146 0. 116 2. 080 0. 041 0, 000 
0. 357 | 0. 337 0. 320 0. 307 0. 298 0. 291 0. 287 0. 286 
1. 473 1.412 1. 360 1. 318 1. 288 1, 267 1.255 1,252 
9%. 35 2.035 2. 042 2. 048 2.054 2. 058 2. 062 2. 064 2. 065 
0. 288 0. 295 0. 302 0. 309 0. 315 0. 320 0. 323 O. 324 
o. 187 0. 180 0. 165 oO. 142 oO. 113 0. 078 0. 040 0, 000 
0. 357 0. 336 0. 320 0. 306 0. 297 ©. 290 0. 286 0. 285 
1. 472 1. 410 1. 358 1. 317 1. 286 1.264 1,252 1.248 
0. 40 2. 036 2. 043 2.050 2.055 2. 060 2. 063 2. 065 2. 066 
0. 280 o. 288 0. 295 0. 303 0. 310 0. 314 0. 318 0. 319 
0. 183 0. 176 0. 161 0. 139 0. 110 0. 076 0. 039 0, 000 
0. 356 0. 336 0. 319 0. 305 0. 296 0. 289 0. 285 0, 284 
1. 469 1. 408 1. 356 1. 314 1, 282 1.261 1.248 1,244 
0. 45 2. 038 2.045 2.051 2.057 2.061 2.065 2. 067 2. 067 
0. 273 0. 281 0. 289 0. 297 0. 304 0. 309 0. 313 O. 314 
0. 180 0. 173 0. 158 0. 136 0. 108 0. O75 0. 038 ©, 000 
0. 354 0. 334 o. 318 0, 304 0. 294 0. 288 0, 284 0, 282 
1. 466 1. 405 1. 353 1. 310 1.279 1,256 1, 243 1, 239 
0. 50 2.040 2. 047 2.053 2.058 2.063 2,066 2.068 2,069 
0. 266 0. 275 0. 283 c. 291 ©. 299 0, 304 0. 308 0. 309 
0.177 0. 170 0. 155 c. 134 0. 106 0. 073 0. 037 0. 000 
O. 353 0. 333 0. 31 C. 303 0. 293 0, 286 0. 282 0, 281 
1. 462 1.491 1. 349 1. 306 1.274 1,252 1.238 1. 234 


| 
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Mo = 4, Pe= 10, aes 


101°15’ [4 112°30’ ii 123°45' | 135°00" "| eid 146°15" 15° | 1: 157°30’ | 168°45’ | 10°00’ | 180°00" 
2. 042 2,048 2.055 2. 060 2. 064 2. 068 2. 070 2. 070 
0. 259 0, 269 0. 277 0. 286 0. 293 0. 299 0. 303 ©. 304 
0. 174 © 167 O. 152 0. 131 0. 104 0. 072 0. 036 0. 000 
0. 351 O 331 0. 315 0. 301 0. 291 0. 284 0. 280 0. 279 
1. 457 1, 396 1. 344 1, 302 1. 269 1. 246 1. 233 1. 229 
0. 60 2. O44 2, 050 2. 056 2. 062 2. 066 2.069 2.071 2.072 
0. 253 0, 262 0. 271 0. 280 o. 288 0. 294 0. 298 0. 299 
0. 172 Oo, 164 0. 150 0. 129 0. 102 0. 070 0. 036 0, 000 
0. 349 0, 330 0. 313 0. 300 0. 290 0. 282 0. 278 0. 277 
1.451 1, 391 1. 339 1.296 1.264 1.240 1.227 1,222 
0. 65 2. O45 2, 052 2.058 2, 063 2. 067 2.071 2. 073 2. 07 
0. 246 0, 256 0. 266 0. 275 0. 283 0. 288 ° fe oO. a, 
0. 169 oO, 162 0. 147 0. 127 0. 100 0. 069 0..035 0. 000 
0. 347 0, 328 0. 311 0, 298 0. 288 0. 280 0. 276 0. 275 
1.444 1, 385 1. 333 1.290 1.257 1. 234 1, 220 1,216 
0. 70 2. O47 2, 054 2. 060 2. 065 2. 069 2. 072 2.074 2.075 
0. 240 0, 250 0. 260 0, 269 0. 277 0. 283 0. 287 0. 289 
0. 167 0, 160 0. 145 0, 125 0. 099 0. 068 0. 035 0. 000 
0. 344 0, 325 0. 309 0. 295 0. 285 0. 278 0. 274 0. 273 
1. 437 1, 378 1, 326 1, 283 1,250 1, 227 1,213 1, 208 
0.75 2.049 2,055 2.061 2. 067 2.071 2.074 2.076 2.077 
0. 233 0, 244 0. 254 0, 263 0. 272 0. 278 0. 282 0. 283 
0. 166 0, 158 0. 144 0, 124 0. 098 0. 068 0. 034 0, 000 
0. 341 0, 323 0. 306 0. 293 0. 283 0. 276 0. 271 0. 270 
1. 429 1, 370 1. 318 1,275 1.243 1,219 1,205 1,200 
0. 80 2.051 2.057 2. 063 2, 069 2. 073 2.076 2. 078 2.079 
0. 227 9. 238 0. 248 0, 258 0. 266 0. 272 0. 276 0. 278 
0. 164 0. 156 0. 142 0, 122 0. 097 0. 067 0. 034 0. 000 
0. 338 0. 320 ©. 303 0, 290 0. 280 0. 273 0. 269 0. 267 
1,420 1. 362 1.310 1, 267 1,234 1.210 1.196 1.191 
0. 85 2.053 2.059 2. 065 2.071 2.075 2.078 2. 080 2,081 
oO, 220 0, 231 0. 242 0, 252 0. 260 0. 266 0. 270 0. 272 
0. 162 0.155 oO. 141 oO, 121 0. 096 0. 066 0. 034 0. 000 
0. 335 0. 317 0. 300 0, 287 0.277 0. 270 0. 265 0. 264 
1.410 | 1. 352 1. 300 1. 257 1,224 1.199 1. 185 1,18) 
0.90 2.056 | 2.062 2. 068 2.073 2.077 2.081 2. 083 2. 083 
0. 213 0. 225 0. 235 0. 245 0. 254 0. 259 0. 263 0. 265 
0. 161 0. 153 0. 139 0. 120 0. 095 0. 066 0. 033 0. 000 
0. 331 0. 313 0. 297 0. 284 0. 274 0. 266 0. 262 0. 260 
1, 398 1. 341 1. 289 1.246 1.213 1. 187 1,173 1, 168 
0.95 2. 058 2. 064 2.070 2.075 2. 080 2. 084 2. 086 2. 086 
0. 206 0. 218 0. 228 0. 238 0. 246 0.251 0. 255 0. 257 
0. 160 0. 152 o. 138 0, 119 0. 094 0. 065 0. 033 0, 009 
0. 327 0. 309 0. 293 0, 280 0. 269 0. 261 0. 257 0. 256 
1. 386 1, 329 1.276 1, 233 1.199 1.172 1,158 1.153 
1.09 2, 061 2. 067 2. 073 2.079 2. 083 2. 088 2. 090 2,094 
0. 198 0. 209 0. 220 0. 229 0. 238 0. 240 0. 244 0. 246 
0. 159 0.151 0. 137 0. 118 0. 093 0. 065 0. 033 0. 009 
0, 322 0. 304 0. 287 0. 274 0. 264 0. 254 0. 250 0. 249 
1.371 1, 314 1. 260 1,216 1, 182 1.151 1. 136 1, 131 
F, 0. 337 0. 347 0. 357 0. 366 0. 374 0. 383 0. 387 0, 389 
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Mx = 4, Bx = 15°, e=5" 


: 0°00’ | 11°15! | 22°30" | 33°45" ies | ser15" | 67°30’ | 78°45’ | 90°00" 


0. 00 1. 864 1. 864 1. 867 1.870 1. 876 1.882 1. 889 1. 898 1.906 
0. 499 0. 499 0. 500 0. §01 0. 502 0. 504 0. 506 0. 508 0. 510 
0. 000 0.031 0. 061 9.090 0. 117 0. 140 0.159 0. 173 oO. 181 
0. 792 0. 787 0. 772 0. 749 0. 718 0. 682 0. 642 ‘0. 602 ©. 563 
2.516 2. 505 2.470 2.415 2. 342 2.255 2.159 2. 060 1. 963 
0.05 1. 867 1. 868 1.871 1.875 1.881 1 889 1. 898 1. 908 1.918 
0. 486 0. 486 0. 487 0. 488 0. 490 ©. 492 0. 495 0. 498 0. 501 
0. 000 0.031 0. 062 0.091 0. 118 o. 141 | 0. 160 0. 173 Oo. 181 
0.792 0. 787 0.772 °. 749 0. 718 0. 682 oO, ou 0. 603 0. 565 
2.516 2. 505 2. 473 2. 422 2. 355 2.275 2.186 2.094 2. 003 
0. 10 1. 871 1. 872 1. 874 1.879 1. 885 1. 893 4.902 1.912 1.922 
0. 473 0. 473 0. 474 0.476 0. 478 0. 480 0. 483 0. 487 0. 490 
0. 000 0. 031 0. 062 0.091 o. 118 0. 141 0. 159 0. 173 0. 181 
0.791 0. 786 0.771 0. 748 0. 718 0. 682 0. 643 0. 604 0. 565 
2. §13 2. 502 2.471 2.422 2. 356 2. 278 2.191 2. 100 2.010 
0.15 1.874 1. 875 1.878 1. 883 1. 889 1. 896 1.905 1.915 1.926 
0. 461 0. 461 0. 462 0. 464 0. 466 0. 469 0. 472 0. 476 0. 480 
©. 000 0. 031 0. 062 0. O91 0. 118 0. 140 0. 159 oO. 172 0. 180 
0. 789 0. 784 0. 770 0. 747 0.717 0. 681 0. 643 0. 604 0. 565 
2. 509 2. 499 2. 468 2. 420 2.355 2.278 2. 193 2. 163 2.013 
0. 20 1.878 1.879 1. 881 1. 886 1. 892 1.900 1.909 1.918 1.929 
0. 449 0. 450 0.451 0. 453 0.455 0. 458 0. 462 0. 466 ©. 470 
0. 000 0. 031 0. 062 0.091 0.117 0. 140 0. 158 0.171 0. 178 
0. 786 0. 782 0. 767 0. 745 0.715 0. 680 0. 642 0. 603 0. 565 
2. 504 2.493 2. 464 2. 416 2. 352 2.277 2. 192 2. 104 2.015 
0.25 1. 881 1, 882 1. 885 1. 889 1. 895 1. 903 1.912 1.922 1.932 
0. 438 0. 438 0. 440 0. 442 0. 444 0. 448 0. 452 0. 456 0. 461 
0. 000 0.031 0. 062 0.091 0. 117 0. 140 0. 158 0. 170 0.177 
0. 783 0.779 0. 765 0. 742 0. 713 0. 678 0. 641 0. 602 0. 564 
2. 497 2. 487 2.458 2.411 2. 348 2.274 2.191 2. 103 2.014 
0. 30 1, 884 1. 885 1, 888 1. 892 1, 899 1.906 1.915 1.925 1.935 
0. 427 0. 428 0. 429 0. 431 0. 434 0. 438 0. 442 0. 447 0. 452 
0. 090 0. 031 0. 062 ©. 091 ©. 117 0. 139 0. 157 0. 169 0. 176 
0. 780 0.775 0. 761 0. 739 0.710 0. 676 0. 639 0. 600 0. 563 
2. 489 2.480 2.451 2.405 2. 343 2.270 2. 187 2. 100 2.013 
0. 35 1 887 1. 888 1. 891 1. 896 1, 902 1.9 1.918 1.928 1.938 
0. 417 0. 417 0. 419 0. 421 0. 424 0. 42 0. 433 0. 438 0. 443 
0. 000 0. 031 0. 062 0. 091 0, 116 0. 139 0. 156 o. 168 0. 175 
0.776 0.771 0. 758 0. 736 0. 707 0. 673 0. 636 0. 598 0. 561 
2. 480 2.471 2. 443 2.397 2. 337 2. 264 2. 183 2.097 2. 010 
0°. 40 1.891 1. 892 1,894 1. 899 1.905 1.912 1.921 1.931 1.941 
©. 406 0. 407 0. 408 0.411 0. 414 0. 41 0. 423 0. 429 0. 434 
0. 000 0. 031 0, 062 0. 090 0. 116 0. 13 0. 155 0. 167 0. 173 
0. 772 0. 767 0. 753 0. 732 Oo. 703 0. 670 0. 634 0. 596 0.559 
2.471 2.461 2. 434 2. 389 2. 329 2.258 2.177 2. 092 2. 005 
0. 45 1. 894 1. 895 1. 898 1.902 1, 908 1.915 1.924 1.933 1.943 
0. 396 0. 397 0. 398 0. 401 0. 405 0. 40' 0.415 0. 420 0. 426 
0. 000 0. 031 0. 062 0. 090 0. 116 0. 13 0.155 0. 166 0. 172 
0. 767 0. 762 0. 749 0. 727 0. 699 0. 667 0. 630 0. 593 0. 556 
2. 460 2.451 2. 423 2. 380 2.321 2.250 2.171 2. 086 2. 000 
0. 50 1. 897 1. 898 1.901 1.905 1.911 1.919 1. 927 1.936 1.946 
0. 386 0. 387 0. 389 0. 392 0. 396 0. 400 0. 406 0. 412 0. 418 
0. 090 0. 031 0. 062 0. 090 0. 115 0. 137 0. 154 0. 165 0.171 
0. 761 0.757 0. 744 0. 723 0. 695 0. 663 0. 627 0. 590 0. 554 
2. 448 2. 439 2. 412 2. 369 2. 312 2.242 2. 164 2. 080 1.994 
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Meo = 4, By = 15°, @ = 5° 
0 


: 0°00’ | 11°15’ | 2 22°30" a 33°45’ | 45°00" | 56°15 | 67°330' | 78°45" 30" | 7845’ | 90°00" 90°00’ 
7 [Bea ee ee 
° 55 1. 900 1,901 1. 904 1.908 1,914 1.922 1,930 1.939 1.949 
0. 377 0. 377 0. 379 o. 382 0, 387 0. 392 0. 397 0. 404 0. 410 
0. 000 0, 031 0. 061 0. 090 0. 115 0. 137 0. 153 0. 165 0. 170 
0. 756 0 751 0. 738 0. 718 0, 691 0. 658 0. 623 0. 587 0.551 
2. 436 2, 427 2, 400 2. 358 2, 301 2. 233 2.155 2.072 1. 987 
0. 60 1. 904 1, 905 1.907 1.911 1.917 1.925 1, 933 1.942 1.952 
0. 367 0, 368 0. 370 0. 373 9, 378 0. 383 0, 389 0. 396 0. 403 
0. 000 0. 031 0. 061 0. 090 0.115 0. 136 0, 153 0. 164 0. 169 
©. 750 0. 746 0. 733 0. 712 0, 686 0. 654 0. 619 0. 583 0. 547 
2. 422 2. 413 2. 388 2 346 2, 290 2, 222 2,146 2, 064 | 1.980 
0. 6 1.907 1, 908 1.910 1.915 1,920 1.928 1,936 1.945 1.955 
? oO. 3h 0. 359 0. 361 oO. Ha 0, 369 0. 374 0. 381 0, 388 0. 395 
0. 000 0, 031 0. 061 0. 090 Oo, 115 0. 136 0, 152 0. 163 0. 168 
0. 744 0. 739 0.727 0. 707 0. 680 0. 649 0, 615 0. 579 0. 544 
2. 408 2. 399 2.374 2. 333 2, 278 2,211 2, 136 2.055 1.971 
0. 70 1.910 1,911 1.914 1.918 1,924 1.931 1,939 1.948 1.957 
9. 349 9. 349 0. 352 0. 355 9. 360 0. 366 ©. 373 0. 380 0. 387 
0. 000 O O31 0. 061 0. 090 0.115 0. 136 0, 152 o. 162 0. 167 
0. 737 0. 733 0. 720 0. 701 0.675 0. 644 0, 610 0. 575 0. 540 
2. 393 2, 384 2. 359 2. 319 2,265 2. 199 2,125 2.044 1. 962 
0.75 1.913 1,914 1.917 1.921 1,927 1.93 1,942 1.951 1. 960 
0. 339 0, 340 0. 342 0. 346 0,351 0. 35: 0, 365 0. 372 0. 380 
0. 009 0, 031 0. 061 0. 089 oO, 114 0. 135 0, 151 O, 162 0. 166 
0. 730 0, 726 0. 713 0. 694 0, 669 0. 638 0, 605 0. 570 0. 535 
2. 376 2, 368 2. 344 2. 304 2,251 2, 186 2,113 2, 033 1,951 
0. 80 1.917 1.918 1.920 1.924 1.930 1.937 1.945 1.954 1.963 
0. 330 O. 331 0. 333 0. 337 0. 343 0. 349 0. 357 0. 364 0. 373 
0. 000 0. 031 0. 061 0. 089 0. 114 0. 135 0,151 0. 161 0. 165 
0. 722 0. 718 0. 706 0. 687 0. 662 0. 632 0, 600 0. 565 0. 531 
2.359 2.351 2. 327 2. 288 2.236 2.173 2,100 2.021 1.940 
0. 85 1.920 1.921 1.924 1.928 1.933 1.940 1,948 1.957 1.966 
O. 321 O. 322 0. 324 0. 328 0. 334 0. 341 0, 349 0. 357 0. 365 
0. 000 0. 031 0. 061 0. 089 0. 114 0. 135 0,150 0. 160 0. 165 
0. 714 0. 710 0. 699 0. 680 0. 655 0. 626 0, 594 0. 560 0. 526 
2. 341 2. 333 2.310 2. 272 2.220 2. 158 2,086 2, 008 1.928 
0.90 1.924 1.925 1.927 1.931 1.937 1. 943 1,951 1. 960 1.969 
0. 311 0. 312 0. 315 ©. 319 0. 325 0. 332 0, 340 0. 349 0. 357 
0. 000 0. 031 0. 061 0. 089 0.11 0. 135 0, 150 0. 160 0. 164 
0. 706 0. 702 0. 690 0. 672 oO. 48 0. 619 0, 587 0. 554 0. 520 
2. 322 2.314 2.291 2. 254 2. 203 2. 142 2,071 1.994 1.914 
0.95 1.927 1.928 1.931 1.935 1. 940 1. 947 1,954 1.963 1.972 
0. 302 O. 303 0. 306 0. 310 0. 316 0. 324 0, 332 0. 341 0. 350 
0. 000 0. 031 0. 061 0. 089 0.114 O. 134 0,150 ©, 160 0. 163 
0. 697 0. 693 0. 682 0. 664 0. 640 oO. 612 0,581 0. 548 0.515 
2. 301 2. 293 2.271 2. 234 2. 185 2,125 2,055 1.979 1, 900 
1.00 1.931 1.932 1.934 1.938 1.944 1.950 1,958 1,966 1.976 
0. 292 0. 293 0. 296 ©. 301 0. 307 0. 315 O, 324 O. 332 O. 341 
0. 000 0. 031 0. 061 0. 089 0. 114 0. 134 0, 149 0.159 0. 16 
0. 687 0. 684 0. 673 0. 655 0. 632 0. 604 ©. 573 0. 541 0. 50 
2. 279 2.271 2. 249 2.214 2.165 2, 106 2,037 1, 962 1. 884 
F, 0. 387 0. 387 0. 388 0. 391 0. 393 0. 397 0, 401 0, 406 0. 411 
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Moo = 4, Bx = 15°, @ = 5° 


0 


5 [roneis: | rsor | 125s" | 195-00" | 1a 


0. 00 


0. 05 


0.15 


0.25 
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9. 35 


0. 40 


0, 50 


01°15" | 11.2°30" 123°45' | 135°00" | 1469157 | 157°30 | 168°45’ | 180°00" | 180°00" 


rOoOoOOm ~-9900¥ roo oOr FrOoOOF frOOOr 
4 a a a oo 
7 a a Z ) 


Pie o-Oe 
-_ 
~N 
w 


re. oo & 
—_ 
a=) 
v 


roo0O™ roooOr -900r rOoOoor -r9oor roeor reooT 


rooo™ 


1. 933 
0. 518 
0. 163 
0. 469 
1.714 


1.950 
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1.947 
0. 521 
0. 114 
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1,613 


1, 967 
0. 516 
0.113 
0. 433 
1. 682 


1.952 
0. 523 
0, 079 


1.955 
0. §23 
0. 041 
0. 41 

1. 365 
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Lee 


1.979 
0.511 


0. 040 
0. 41 

1. 839 
1.981 


0. 502 
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1. 984 
0. 494 
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eae 
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0. 287 
0, 038 


0. 411 
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1 989 
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0, 03 
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Mo = 4, Bu = 15°, a@=5° 
0 


101°15’ | 112°30" | 123°45' | 135°00' | 14615" | 157°30" | | 168-45" | 180°00" | 180°00’ 


ee 


0. 55 | 1.959 1.969 1.978 1. 986 1.993 1.997 2.001 2 002 
0. 417 0. 423 0. 429 0. 435 0. 439 0. 442 0. 445 0. 445 
0. 169 0. 161 O. 147 0. 127 0. 100 0, 070 0. 035 0. 000 
0. 516 oO. 435 0. 458 0. 435 0. 418 0. 405 0. 398 oO. 395 
1.904 1. 826 1.755 1.695 1. 647 1,613 1.592 1. 584 
0. 60 1.962 1.971 1. 980 1. 988 1.995 2, 000 2. 003 2. 004 
0. 409 0. 416 0. 422 0. 428 0. 432 0. 436 0. 438 0. 439 
0. 168 0. 160 0. 146 0. 125 0. 099 0, 069 0. 035 0. 000 
0. $13 0. 482 0. 455 0. 432 0. 415 0. 402 0. 395 0. 392 
1.897 1.819 1.748 1. 688 1. 639 1, 604 1. 583 1.576 
0. 65 1.964 1.974 1. 983 1.991 1.998 2, 003 2. 006 2. 007 
0. 402 0. 409 0. 415 ©. 421 0. 426 0, 42 0. 431 C. 432 
0. 167 0. 159 0. 144 0. 124 0. 098 + 0, 06 0. 035 0. 000 
0. 510 0. 479 0. 452 0. 429 0. 412 0. 399 0. 391 0. 389 
1. 889 1.810 1.740 1.679 1. 630 1,595 1.573 1. 566 
0. 70 1.967 1.977 1.986 1.994 2. 000 2, 005 2. 008 2. 009 
0. 395 0. 402 0. 408 0. 414 0. 419 0, 422 0. 425 0.425 
0. 166 0. 158 0. 143 0. 123 ©. 097 0, 067 0, 034 ©. 000 
0. 506 0. 475 0. 448 0. 426 0. 408 0. 395 0. 388 0. 385 
1. 879 1. 802 1.731 1. 670 1. 621 1,585 1.563 1.556 
0.75 el 1.979 1. 988 1.996 2. 003 2, 008 2.011 2.012 
0. 388 0. 395 0. 401 0. 407 0. 412 0. 416 0. 418 0. 418 
0. 165 0. 156 oO. 142 0. 122 0. 096 0, 067 0. 034 0. 000 
0. 502 0. 472 0. 445 0. 422 0. 404 0, 392 ©. 384 0. 381 
1. 870 1.792 1.721 1. 660 1.610 1,574 1. 552 1.544 
o. 80 1.973 1, 982 1,991 1.999 2. 006 2.011 2.014 2.015 
0. 380 0. 388 0, 395 0. 409 0. 405 0. 409 0. 411 0. 411 
0. 164 0. 155 0.141 0. 121 0. 095 0. 066 0. 034 0. 000 
0. 498 0. 467 0. 441 0. 418 0. 400 0. 387 0. 380 0. 377 
1.859 1, 781 1.710 1. 649 1.599 1. 562 1. 540 1,532 
0. 85 1.976 1.985 1.994 2. 002 2. 009 2.014 2.017 2.018 
0. 373 0. 381 0. 387 ©. 393 0. 398 0. 401 0. 404 0. 404 
0. 163 0. 154 0. 140 0. 120 0. 095 0. 065 0. 033 0. 000 
0. 493 0. 463 0. 436 0. 414 0. 396 0. 383 0. 375 0. 372 
1. 847 1. 769 1. 698 1. 636 1.586 1.549 1.526 1.519 
0.90 1.979 1. 988 1.997 2.005 2.012 2.017 2. 020 2.021 
0. 366 0. 373 0. 380 0. 386 0. 391 0. 394 0. 396 0. 397 
0. 162 0. 153 0. 139 0. 119 0. 094 0. 065 0. 033 0. 000 
0. 488 0. 458 0. 431 0. 409 0. 391 0. 378 0. 370 0. 367 
1. 834 1.757 1. 685 1. 623 1.572 1.535 1.512 1.504 
0.95 1. 982 1.991 2. 000 2. 008 2.015 2.020 2 on 2.025 
0. 358 0. 366 0. 37 0. 378 0. 383 0. 386 0. 38 0. 388 
0. 161 0. 152 0. 13 0. 118 0. 093 0. 064 0. 033 0. 000 
0. 483 0. 453 0. 426 0. 403 0. 385 0. 372 0. 364 0. 362 
1. 820 1. 743 1.671 1. 608 1.557 1.518 1.495 1. 487 
1,00 1.985 1.994 004 2.012 2.019 2.024 2. 028 2.029 
0. 350 - 0. 370 0. 374 0. 377 0. 379 0. 379 
0. 160 0. 064 
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Moa = 4, Bx = 15°, a = 10° 
3 
45°00" | 56°15" | 


"90°00" 


67°30" | 78°45’ 


0. 00 1. 786 1. 788 1,792 1.799 15 808 1. 820 1. 835 1. 851 1. 868 
0. 478 0. 479 0, 480 0. 482 03 484 0. 487 0. 491 0. 496 ©. 500 

0. 000 0. 057 0. 113 0. 166 0. 217 0. 262 0. 392 0. 335 0. 360 

1.059 1.046 1,0 0.950 0. 876 0. 791 0. 702 © 614 0. 533 

2.956 2.931 2. 855 2-735 2.578 2.395 2. 196 1 993 1.796 

0. 05 1.7 1.792 1.797 1. 805 15816 1. 829 1. 845 1, 863 1, 883 
0. 464 0. 465 0, 466 0. 469 0.472 0. 476 0. 481 0. 487 0. 493 

0. 000 0. 057 0, 113 0. 167 0, 217 0. 262 0. 301 0. 333 0. 355 

1.058 1.045 1,0 0.951 0. 878 0.794 ©. 706 0. 619 0. 538 

2.955 2.931 2, 861 2.749 2.°603 2. 430 2. 243 2. 050 1, 863 

0.10 1. 794 1.795 1, 800 1. 809 1, 820 1. 834 1, 850 1. 869 1, 889 
0. 451 0. 451 0. 453 0. 456 0. 460 0. 465 0. 471 0. 477 ©. 485 

0. 000 0. 057 oO, 114 0. 168 0. 218 0. 262 ©. 300 0. 331 0. 352 

1.057 1.044 1, 008 0. 952 0. 879 0. 796 0, 709 0. 623 0. 543 

2.953 2. 930 2, 862 2. 754 2. 612 2.445 2. 262 2.074 1,891 

0.15 1. 797 1.799 1, 804 1. 813 1, 824 1. 838 1. 855 1. 87 1, 893 
0. 438 0. 439 0, 441 oO. 444 0. 448 0. 454 0. 461 0. 408 0. 476 

0. 000 0. 058 0, 114 0.1 0. 218 o. 262 9. 300 0. 329 0. 350 

1.05: 1.042 1,007 0.951 0. 879 0. 798 0.712 0. 627 0. 548 

2.94 2. 926 2, 860 2.755 2.617 2.455 2.277 2. 093 1,912 

0. 20 1. 801 1. 803 1, 808 1. 816 1. 828 1. 842 1. 859 1. 877 1, 897 
0. 425 0. 426 0. 428 0. 432 0. 437 0. 443 0. 451 0. 45 0. 468 

0. 000 0. 058 0, 114 0. 168 0. 218 0. 262 0. 299 O, 32: 0. 347 

1.051 1.039 1, 004 0. 949 0. 879 0. 799 0. 714 0. 630 9.551 

2.943 2.921 2, 857 2.755 2. 621 2. 462 2. 288 2. 108 1, 930 

0.25 1. 805 1. 806 1.811 1.820 1. 831 1.845 1. 862 1.881 1,900 
0. $13 0. 414 0. 417 0. 421 0. 426 0. 433 0. 442 0. 451 0. 461 

0. 000 0. 058 0. 115 0, 169 0. 218 0. 261 0, 298 0. 326 O. 344 

1,048 1.036 1.001 0.947 0. 878 0. 799 0.715 0. 632 0. 554 

2. 936 2.914 2. 852 2.753 2. 622 2. 467 2, 297 2. 120 1.945 

0. 30 1. 808 1. 810 1. 815 1, 823 1. 835 1. 849 1, 865 1. 884 1.903 
0. 401 0. 402 0. 405 0,410 0. 416 0. 424 ©, 433 0. 443 0. 454 

0, 000 0. 058 0. 115 0.169 0. 218 0. 261 0, 297 0. 324 0. 342 

1,043 1. 032 0. 998 9.945 0. 876 0. 798 0.716 0. 634 0.557 

2.927 2.907 2. 846 2.750 2, 622 2. 471 2, 304 2. 130 1.957 

0. 35 1, 812 1. 813 1. 818 1. 827 1, 838 1. 852 1, 868 1. 887 1.906 
0. 390 0. 391 0. 394 9. 399 0. 406 0.41 0,424 0. 435 0. 447 

0, 000 0. 058 0. 115 0. 169 0, 218 0. 261 ©, 296 0. 323 0. 340 

1,038 1,027 0. 994 0, 941 0. 874 0. 797 ©, 716 0. 635 0.559 

2.918 2. 898 2. 839 2.745 2. 620 2. 473 2, 309 2. 138 1,967 

0. 40 1.815 1,817 1. 822 1, 830 1, 841 1,855 1,872 1. 88 1.909 
0. 379 0. 380 0. 383 0. 389 0. 396 0. 405 ©, 416 0. 42 0. 440 

0. 000 0. 058 O. 116 0, 170 0. 218 0. 261 0, 296 0. 321 0. 337 

1, 033 1,022 0. 989 0. 938 0. 872 ©. 796 0, 716 0. 636 0. 560 

2. 907 2. 888 2. 830 2.739 2. 618 2. 473 2. 313 2. 144 1.976 

1. 1, 833 1. 845 1.858 1,8 1. 892 1.911 

oO. 0. 378 0. 386 0. 396 fe) 408 0. 420 0. ae 

oO. 9. 170 0, 21 0. 261 0, 295 0. 320 0. 335 

1. 9. 933 0. 86 0. 794 0.715 0. 636 0. 561 

2. 2.732 2.613 2. 472 2,315 2. 149 1. 983 

1, 837 1.848 1. 861 1, 877 1, 895 1.914 

0. 369 0.377 0. 388 ©, 400 0. 413 0. 428 

0. 170 0. 219 0. 261 0, 294 0. 319 0. 333 

0. 929 0. 865 0. 792 0. 714 0. 636 0, 562 

2.723 | ‘2.608 , 2.470 2. 316 2. 153 1.989 


Meo = 4, Bx = 15°, @ = 10° 
| a: 
0°00" | 11°15" | 22°30" | 33°45’ | 45°00" | s6°15" 


| 67°30’ | 78°45’ 90°00" 


1. 825 1. 827 1. 832 1.840 1.851 1,864 1, 880 1. 897 1.916 
0. 347 0. 348 0. 352 0. 359 0. 368 F 0. 392 0. 407 0. 422 
0. 000 0. 059 0. 117 0.171 0.219 0. 294 0. 318 0. 331 
1.013 1. 003 0. 972 0. 923 o. 861 0. 713 0. 636 0. 563 
2. 869 2.851 2.798 2.714 2. 602 2. 316 2.156 1.993 
1. 829 1. 830 1. 835 1. 843 1. 854 1.883 1, 900 1.918 
0. 336 0. 338 0. 342 0. 349 0. 359 0. 385 0. 400 0. 416 
0. 000 0. 059 0.117 0.171 0.219 0. 293 0.317 0. 329 
1.006 0. 996 0. 965 0.918 0. 856 0.711 0. 635 ©. 563 
2. 854 2. 837 2.786 2. 704 2. 594 2.315 2.157 1.997 
1, 832 1. 834 1, 839 1, 847 1. 857 1,88 1.902 1.920 
0. 326 0. 328 0. 332 0. 340 0. 350 0. 37 0. 394 0.411 
0. 000 0. 060 0, 118 0. 172 0. 220 0. 293 0. 316 0. 328 
0. 998 0. 988 0. 958 0. 912 0. 852 0. 708 oO. $34 0. 563 
2. 838 2. 821 2.772 2. 692 2. 586 2. 312 2.15 1.999 
1. 836 1. 837 1,842 1. 850 1. 860 1. 888 1.905 1.922 
0. 316 0. 317 0, 322 oO. 331 0. 342 0. 371 o. 388 0. 405 
0. 000 0. 060 0, 118 0. 172 0, 220 0. 293 0. 315 0. 326 
0. 990 0. 980 0.951 0. 905 0. 846 0. 706 0. 633 0. 562 
2. 821 2. 805 2.757 2. 680 2. 576 2. 309 2.157 2. 000 
1. 839 1. 841 1, 846 1. 853 1. 863 1. 1.891 1.907 1.925 
0. 306 0. 307 0. 313 0. 321 0. 333 °, 0. 364 0. 382 ©. 400 
0. 000 0. 060 0. 118 0. 173 0. 221 oO. 0. 293 0. 314 0. 325 
0. 981 0.971 0. 943 o. 898 o. 841 oO. 0. 703 0. 634 0. 561 
2. 803 2. 788 2.741 2. 667 2. 566 2. 2. 305 2.155 2.001 
1. 843 1. 844 1,849 1.856 1. 866 1. 1, 893 1.909 1.927 
0. 296 OQ. 297 0. 303 0, 312 0. 324 oO. 0.357 0. 375 0. 395 
0. 000 0, 060 0.119 0. 173 0. 221 °. 0, 292 0. 313 O. 323 
0.971 0. 962 2, 934 o, 891 0. 835 °, 0. 700 0. 629 0. 560 
2.785 2. 769 2.725 2. 652 2.554 2, 2. 300 2.153 2. 000 
1. 847 1. 848 1, 852 1, 860 1. 870 1, 1. 896 1.912 1.929 
0. 286 0. 287 0, 293 ©, 303 0. 316 QO, 0. 350 0. 369 0. 389 
0. 000 0. 061 0. 119 0. 174 0. 222 oO. 0. 292 0. 313 0. 322 
0. 961 0. 952 0.925 0, 883 o. 828 oO. 0. 696 0. 627 0. 559 
2.765 2.750 2.707 2. 637 2. 542 2. 2. 293 2.149 1.999 
1. 850 1, 852 1, 856 1, 863 1.873 1, 1. 899 1.914 1.931 
0. 275 0. 277 0, 284 0, 294 0. 307 oO, 0. 343 0. 364 0. 384 
0. 000 0. 061 0,120 0. 174 0. 222 oO. 0. 292 0. 312 0. 321 
0.951 0. 942 0, 916 0. 875 o, 821 O. 0. 692 0. 624 0.557 
2. 743 2.729 2, 688 2. 620 2 528 2. 2, 286 2.145 1.996 
1. 1. 855 1, 860 1, 867 1. 876 1,901 1.917 1.933 
o. 0. 267 0, 274 0, 285 0. 299 0. 336 0. 358 0. 379 
0. 0. 061 0, 120 0. 175 0. 223 0. 292 O. 312 0. 320 
0. 0. 931 0, 906 0, 866 0. 814 0, 688 0. 621 0.555 
2. 2. 708 2, 668 2, 602 2. 513 2.278 2. 139 1.993 

1. 859 1, 863 1, 870 1. 879 1.904 1.919 1.935 

0. 257 0, 264 0, 275 0. 290 0. 329 0. 352 0. 374 

0. 061 0,121 0, 176 0. 224 0. 293 0. 311 0. 319 

0. 920 0, 895 0, 856 0. 806 0, 683 0. 617 0. 553 

2, 684 2, 646 2, 583 2. 497 2, 268 2. 133 1.989 

0. 375 0.377 0. 381 0. 385 0. 399 0. 408 0. 418 


OL 


Moo = 4, Be = 15°, @ = 10° 


o 
E —_————__ F —_- oe te 
101°15’ | 112°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30’ | 168°45' | 180°00’ | 180°00’ 
0. 00 1, 886 1. 905 | 1.923 1.940 1.955 1. 966 1.972 2.011 1.974 
0. 505 0.510 0.515 0. 520 0. §23 0. 526 0. 528 0. 539 0. 529 
0. 373 0. 374 0. 357 0. 320 0. 260 0. 180 0. 090 0. 000 ©. 000 
0. 461 0. 403 0. 358 0. 32y 0. 313 0. 307 0. 305 0. 304 ©. 304 
1,616 1.461 1.340 1.256 1,210 1.190 1. 183 1. 308 1. 183 
0. 05 1, 904 1.926 1.947 1.967 1,985 1.999 2. 009 2. 012 
0. 500 0. 507 0. 513 0. 520 0. 526 0. 532 0. 535 0. 536 
0. 367 0. 365 0. 347 0. 310 0, 252 o. 178 0. 092 0. 000 
0. 467 0. 408 0. 364 0. 33 0. 316 0. 308 0. 305 0. 304 
1,691 1.542 1. 426 1. 34 1, 309 1.299 1. 304 1. 308 
0.10 1.910 1. 932 1.953 1.972 1.989 2. 002 2.010 2.013 
0. 492 0. 500 0. 508 0.515 0, §22 0. 528 0. 533. 0. 534 
0. 363 0. 360 O. 342 0. 305 0. 249 0. 176 0.091 0. 000 
0. 473 0. 414 0. 369 0. 337 0. 319 0. 309 0. 305 0. 304 
1,721 1.574 1.457 1. 376 1. 332 1.314 1. 308 1.307 
0.15 1.914 1. 936 1.957 1.976 1,992 2. 004 2.011 2.014 
0, 485 0. 493 0. 502 0.510 0. 518 0. 525 0. 530 0. 531 
0. 359 0. 356 0. 337 0. 300 0. 245 0. 173 0. 089 0, 000 
0. 477 0. 41 0. 373 0. 341 0. 321 0. 310 0. 305 0. 304 
1.745 1.598 1. 480 1. 395 1. 346 1, 321 1. 310 1. 307 
0. 20 1.918 1.939 1.960 1.978 1.994 2. 005 2.012 2.014 
0. 47 0. 487 0. 496 0. 505 0.514 0. §22 0. 527 0. 529 
0. 355 0. 351 0. 332 0. 295 0. 240 0. 169 0. 087 0. 000 
0, 481 0. 422 0. 376 0. 343 0. 323 0. 311 0. 305 0. 304 
1,764 1,617 1.497 1.410 1.355 1. 325 1. 310 1, 306 
0.25 1.921 1.942 1.962 1.980 1,996 2,007 2,013 2.015 
0. 471 0. 481 0.491 0. 501 0.510 0. 518 0, 524 0. 526 
0. 352 O. 347 0. 327 0, 290 0, 236 0. 166 0. 085 0. 000 
0. 485 0. 42 0. 379 0. 346 0. 324 0. 311 0. 305 0. 303 
1. 780 1. 633 1.512 1,421 1, 362 1. 327, 1.310 1. 304 
0. 30 1.924 1.944 1. 964 1, 982 1.997 2. 008 2.014 2.016 
0. 465 0. 47 0. 486 0. 496 0. 506 0. 514 0. 521 0. §23 
0. 348 0. 343 0. 322 0. 285 0. 231 0. 163 0. 084 0. 000 
0. 487 0. 429 0. 382 0. 348 0. 325 0. 312 0. 305 0. 303 
1.794 1. 647 1.524 1, 430 1, 367 1, 329 1. 309 1. 303 
0. 35 1.926 1.947 1. 966 1. 984 1.999 2. 009 2,015 2.017 
0.459 0. 470 0. 481 0. 492 0, 502 0. 511 0.517 0. §20 
0. 345 0. 338 0. 317 0, 281 0, 227 0. 159 0. 082 0. 000 
0. 490 0. 431 0. 384 0. 349 0, 326 0. 312 0. 304 0. 302 
1,805 1. 658 1.534 1. 437 1, 371 1. 330 1, 307 1. 300 
0. 40 1.929 1.949 1. 968 1.986 2, 000 2. 010 2,017 2.019 
0. 453 0. 465 0. 477 0. 488 0 498 0. 507 0. 514 0. 516 
0. 342 0. 335 0. 313 0. 276 0, 223 0. 156 0. 080 0. 000 
0. 492 0. 433 0. 386 0.351 0, 326 0. 311 0. 304 0. 301 
1.815 1, 668 1.542 1. 443 1. 373 1.329 1, 305 1. 298 
0. 45 1,931 1.951 1.970 1. 987 2, 001 2.012 2, 018 2. 020 
0.447 0. 460 0. 473 0. 484 0. 495 0. 504 0.'510 0. 513 
0. 339 0. 331 0. 309 0. 272 0, 219 0. 154 0. 079 0. 000 
0. 494 0. 435 o. 388 0. 352 0, 327 0.311 0. 303 0. 300 
1, 823 1.676 1.549 1. 448 1,375 1. 329 1, 303 1.295 
0. 50 1.933 1.953 1.972 1. 989 2. 003 2.013 2. O19 2.021 
0. 442 0. 456 0. 468 0. 480 0. 491 0. 500 0. 507 0. 509 
0. 336 O. 327 ©. 305 0. 268 0. 216 0. 151 0. 077 0. 000 
; 0. 437 0. 299 
1. 683 1.291 


Ma = 4, Be = 5°, a = 10° 


TT 


0 
E —_ Se cate Zen she —e ci age aus Pana 
101°15! | 112° 30" | 123°45’ | 135°00" | 146°15" | 157°30’ | 168°45 | 180°00 | 180°00 
0. 55 1.935 | 1.955 1. 973 1. 990 2.024 2.015 2.021 2.023 
0. 437 0.451 0. 464 0. 476 0. 487 0. 497 0. 503 .506 
0. 333 0. 324 0. 301 0. 264 oO 212 0. 148 0. 076 0. 000 
0, 496 0. 438 0. 390 0. 353 0. 327 0. 310 0. 301 0. 298 
1,835 1. 689 1. 560 1.454 1.276 4. 325 1. 296 1, 287 
0. 60 1,937 1.956 1.975 1.992 2. 006 2.016 2. 022 2. 024 
0, 432 0. 447 0. 461 0. 473 0. 484 0. 493 0. 499 Oo 502 
O, 332 0. 320 0. 297 0. 260 0. 209 0. 146 0. 075 0. 000 
0. 497 0. 439 0. 391 0. 353 O. 326 0. 309 0. 299 0. 296 
1, 840 1, 693 1. 563 1.456 1.376 3.322 1. 292 1, 282 
0. 65 1.939 1.958 1.976 1.993 2.007 2.018 2.024 2, 026 
0, 427 0. 443 0. 457 0. 469 0. 480 0. 489 0.495 0. 498 
0, 328 0. 317 0. 293 0. 256 0. 206 0. 144 0.074 9. 000 
0. 497 0. 440 0.391 0. 353 0. 326 0. 307 0. 298 0. 294 
1, 843 1, 697 1. 566 1.457 1. 374 1.319 1. 287 1.277 
0. 70 1.941 1.960 1,978 1.995 2.009 2 019 2.026 2.028 
0. 422 0. 439 0. 453 0. 465 0. 476 0. 485 0.491 0. 494 
0, 326 0. 314 0. 290 0. 253 0. 203 O. 142 0. 073 9. 000 
0. 497 0. 440 0. 391 0. 353 O. 325 0. 306 0. 296 0, 292 
1, 846 1. 700 1,568 1.457 1. 372 1. 314 1,281 1.271 
0.75 1,943 1,961 1.980 1.996 2.011 2.021 2. 028 2, 030 
0, 418 0. 435 0. 449 0. 462 0. 472 0. 481 0. 487 0. 489 
. ae 0.311 0. 287 0. 250 0. 200 0. 140 0. 072 eS a 
97 0. 440 0.391 0. 353 O. 32 0. 304 0. 2 - 290 
1, 848 1.702 1.569 1 497 1. ana 1. Ae 1 2 1, 264 
0. 80 1.945 1, 963 1.981 1. 998 2.012 2,023 2. 030 2,032 
0. 413 0. 431 0. 446 0. 458 ©: 468 0. 476 0. 482 0. 484 
O, 322 0. 309 0. 284 0. 247 0. 197 0. 138 0.071 0. 000 
0. 497 0. 440 0. 391 O. 352 O. 322 0, 302 0. 291 0. 288 
1. 848 1. 703 1.570 1.456 1. 366 1, 303 1 267 1. 256 
0. 85 1,947 1.965 1.983 2. 000 2.014 2.025 2. 032 2.034 
0, 409 0. 427 0. 442 0. 454 0. 464 0. 472 0. 477 0. 479 
0, 320 0. 306 0, 281 0. 243 0. 194 0. 136 0. 070 0. 000 
0. 496 0. 439 0. 391 0. 351 0. 321 0. 300 0, 288 0. 285 
1, 848 1. 703 1.569 1.454 1. 362 1, 296 1.258 1. 246 
0.90 1,948 1. 967 1. 984 2.001 2.016 2.028 2. 035 2. 037 
0, 404 0. 423 0. 438 0.451 0. 460 0. 467 0. 471 0. 473 
0, 318 0. 304 0. 278 oO. 241 Oo. 192 0. 134 0. 069 0. 000 
0, 495 0. 439 0. 390 0. 350 0. 319 0. 297 0. 285 o. 281 
1, 847 1. 702 1.568 1.451 1. 356 1, 288 1,248 1.235 
0.95 1,950 1.968 1. 986 2. 003 2.019 2. 031 2, 038 2. O41 
0. 400 0. 419 0. 434 0. 44 0. 455 0. 461 0. 465 0. 466 
0, 316 ©. 301 0. 275 0. 23 o. 189 O. 132 0. 068 0. 000 
0, 494 0. 438 0, 389 0. 348 0. 316 0, 294 0, 281 0.277 
1,845 1,701 1. 566 1.447 1. 350 1,278 1,235 1, 221 
1.00 1,952 1.970 1. 988 2. 005 2.021 2.034 2,042 2.045 
9. 395 0. 414 0. 430 0. 442 0. 450 0. 454 0. 457 0. 457 
0, 315 0. 299 0, 272 0. 235 0. 187 0, 130 0. 067 0, 000 
0, 492 0. 436 0. 387 0. 346 0. 313 0, 290 0, 275 0.271 
1,842 1, 699 1. 563 1.442 1. 342 1,265 1,218 1, 202 
Ff, 0, 430 0. 444 0. 457 0. 471 0. 484 0. 495 0. 502 0. 504 


403 


Meo= 4, By = 20, @ = 5° 
— 7 
é 0°00’ (is: | 2230" | 33°45" | 45°00" | 56°15" | 67°30’ | 78°45" | 90°00" 


9. 00 1.727 1.728 1.730 1. 735 1.740 1.747 1.756 1.765 1.774 
0. 628 0. 629 0. 630 0. 631 0. 633 0. 636 0, 639 0. 642 0. 646 
0. 000 0. 027 0. 054 0. 079 0. 102 0. 121 0. 137 0. 149 0. 154 
1,090 1.084 1.065 1. 037 0.999 0.955 0. 906 0. 856 0. 806 
2. 993 2. 981 2.945 2. 887 2.810 2.719 2, 618 2.512 2. 405 
0. O5 1.731 1.7 1.736 1. 742 1. 74 1.7 1.770 1. 782 1.796 
3. a6 ° ee °. ee 0. 620 oO. es °. a 0, 631 0. 636 0. 641 
0. Coo 0. 028 0. 056 0. 082 0. 105 0. 126 oO. 142 0. 153 0.159 
1. 089 1. 083 1.065 1.037 0. 39 0.955 0. 907 0. 856 0. 807 
2.992 2. 982 2.951 2.901 2. 836 2.758 2,671 2. 580 2. 489 
0. 10 1.736 1. 737 1.740 1.746 1.75 1. 764 1.775 1.787 1. 801 
° Ge ) rel ° (a 0. 609 °. es 0. 616 0, 621 0. 626 0. 631 
0. 000 0. 029 0.057 0, 084 c. 108 o. 128 0. 145 0. 156 0. 162 
1. 088 1. 082 1.064 1,036 0. 999 0. 955 0. 906 0. 856 0. 807 
2.990 2. 980 2.950 2.902 2. 838 2. 762 2,677 2. 587 2. 498 
0. 15 1.740 1.741 1.74 1.750 1.758 1. 768 1. 780 1.792 1. 805 
0. $94 0. §94 3 re 0. 598 0. es 0. 606 0, 611 0. 616 0. 621 
0. 000 0. 029 0, 058 0. 085 0. 109 o. 130 0, 146 0. 158 0. 164 
1. 086 1. 080 1, 062 1, 034 0. 997 9. 953 0. 905 0. 856 0. 806 
2. 986 2.976 2. 947 2. 900 2. 837 2. 763 2. 679 2. 591 2. 502 
o. 20 1.744 1.745 1. 74 1.75 1. 763 1.772 1. 784 1.796 1, 809 
0. 583 0. 584 °. ae 0. 58 0. 591 0. 596 0. 601 0. 606 0. 612 
0. 000 Oo. 030 0, 059 0. 086 oO. 110 0.131 Oo. 148 0. 159 0. 165 
1, 083 1.077 1,050 1, 032 0. 995 0. 952 0. 904 0. 855 0, 805 
2.981 2.971 2.943 2. 897 2. 835 2. 762 2. 679 2. 592 2. 503 
0. 25 1. 748 1.749 1. 753 1. 759 1. 767 1.777 1. 788 1. 800 1. 813 
0. 573 0. 573 0.575 0. 578 0. 581 0. 586 0. 591 0. 597 0. 603 
0. 000 0. 030 0. 059 0. 087 Oo. 111 0. 132 ©. 149 0. 160 0. 166 
1. 080 1.074 1, 057 1,029 0. 993 0. 950 0. 902 0. 853 o. 804 
2.975 2.965 2.937 2. 892 2. 832 2.759 2. 678 2.591 2. 503 
0. 30 1. 752 1.753 1.757 1. 763 1.771 1,781 1.792 1. 804 1.817 
0. 563 0. 563 oO 565 0. 568 0. 572 0.577 0. 582 0. 588 0. 594 
0, 000 0. 030 0. 060 0. 087 O. 112 0. 133 0. 150 o. 161 0. 167 
1.076 1. 070 1, 053 1.026 0. 990 0. 947 0. 900 o. 851 o. 802 
2. 967 2.958 2.930 2. 886 2. 827 2.755 2.675 2. 589 2. 501 
0. 35 1.756 1.758 1.761 1.767 1.775 1.785 1.796 1. 808 1. 821 
0. 553 0. 553 0. 555 0. 558 0. 562 0. 567 0. 573 0. 579 o. 586 
0. 000 0. 030 0. 060 0. 088 0. 113 0. 134 0.151 0. 162 0. 167 
1,072 1,066 1,049 1.022 0. 986 0. 943 0. 897 0. 848 0. 800 
2.959 2.950 2.923 2. 879 2. 821 2.750 2. 670 2. 585 2. 498 
0. 40 1. 760 1, 762 1.765 1.771 1.779 1. 788 1. 800 1, 812 1. 825 
0. 543 0. 543 0. 545 0. 549 9. 553 0. 558 0. 564 0. 571 0. 577 
0. 000 0. 031 0. 061 0. 089 oO. 114 0. 135 0.151 0, 162 o. 168 
1, 067 1,061 1.044 1.017 0. 982 0. 940 0. 893 0. 845 0. 797 
2.949 2.940 2.914 2. 871 2. 813 2.744 2. 665 2. 580 2. 494 
0. 45 1. 764 1. 766 1.769 1.775 1. 783 1.792 1, 803 1,815 1. 828 
0. 533 9. 534 0. 536 0. 539 0. 544 0. 549 0.'555 0. 562 0. 569 
0. 000 0, 031 0,061 0. 089 0. 114 0. 135 0, 152 0. 163 0. 16 
1,061 1,056 1, 039 1,012 0.977 0. 936 0. 890 0, 842 0. 794 
2.939 2.930 2.904 2. 862 2. 805 2.736 2. 658 2.575 2. 488 
9. 50 1. 768 1.770 1.773 1.779 1. 787 1.796 1.807 1.819 1. 832 
0. 524 0. $25 0. 527 0. 530 0. 535 0. 541 0. 547 0. 554 0. 561 
©. 000 0. 031 0. 061 0. 090 0.11 0. 136 0. 152 0. 163 o. 168 
1.055 1. 050 1.033 1.007 0. 972 0. 931 0. 885 0. 838 0. 790 
2. 927 2.919 2. 893 2. 851 2. 796 2. 728 2. 651 2. 568 2. 482 


Moo = 4, Bx = 20°, a = 5° 


uu 
i. grou’ | 11e15’ | 22°30" | 33°45’ | 45°00" | s6ris’ | 67°30" | 78°45" or | 7eras’ | 90°00" 90°00’ 
eee 
0. 55 1.7720: 1-774 1.777 1. 783 1.790 1. 800 1.811 1. 823 1.835 
0.515 0. 515 0. 518 0. 521 0. 526 O. 532 0. 539 0. 546 0. 553 
0. C20 0. 031 0. 062 0. 090 0.115 0. 136 0. 153 O. 164 0. 169 
1.049 1. 043 1. 027 1.001 0. 967 0. 926 o. 881 0. 833 0. 786 
2.915 2.906 2. 881 2. 840 2.785 2.718 2. 642 2. 560 2. 474 
0. 60 1.776 1.778 1.781 1. 787 1. 794 1. 804 1. 815 1. 826 1. 839 
0. 505 0. 506 0. 509 0. 512 0.517 0. 524 0. 530 0. 538 0. 546 
0. 000 0. 031 0. 062 0. 090 0. 116 0. 137 0. 153 0. 164 0. 169 
1.042. 1. 037 1.021 0. 995 0. 961 0. 920 0. 876 0. 829 0. 782 
2.901 2. 893 2. 868 2. 828 2.774 2. 708 2. 633 2.551 2. 466 
0. 65 1.781 1. 782 1.785 1.791 1.798 1. 808 1. 818 1. 830 1.842 
0. 496 0. 497 0. 500 0. 504 0. 509 0.515 0. 522 0. 530 0. 538 
0. 000 0. 031 0. 062 0.091 0. 116 0. 137 0. 153 0. 164 0. 169 
1.035 1.029 1.014 0. 988 954 0.915 0. 870 o. 82 0.777 
2. 887 2. 879 2. 855 2. 815 2. 762 2. 697 2. 622 2.541 2.457 
0. 79 1.785 1. 786 1. 789 1.795 1. 802 1.811 1, 822 1. 834 1. 846 
0. 487 0. 488 0. 491 0. 495 0. 500 0. 507 0. 514 O. 522 ©. 530 
0. 000 0. 032 0, 062 0.091 0. 116 0. 138 0. 154 0. 164 0. 169 
1.027 1.022 1,006 0. 981 0. 948 0. 908 0. 864 0. 818 0. 772 
2. 872 2. 864 2. 840 2. 801 2.749 2. 684 2.611 2.531 2. 447 
0.75 1. 789 1. 790 1.793 1.799 1. 806 1.815 1,826 1. 837 1. 850 
0. 479 0. 479 0. 482 0. 486 0. 492 0. 499 0. 506 0.515 0. 523 
0. 000 0, 032 0. 063 0.091 0.117 0. 138 0. 154 0. 164 0. 169 
1.019 1,013 0. 998 0.973 0. 941 0. 902 0. 858 0. 813 0. 767 
2. 856 2. 848 2, 824 2. 786 2.734 2. 671 2.599 2.519 2. 436 
0. 80 1. 793 1. 794 1.797 1. 803 1,810 1. 819 1. 830 1. 841 1. 853 
0. 470 0. 471 0. 473 0. 478 0. 483 0. 491 0. 498 0. 507 0. 515 
0. 000 0, 032 0, 063 0. 092 0.117 0. 138 0. 154 0. 165 0. 169 
1,010 1,005 0,990 0. 965 0. 933 0. 894 0. 852 0. 807 0. 761 
2. 838 2, 831 2, 808 2.770 2.719 2.657 2.585 2.507 2. 424 
0. 85 1.797 1,798 1, 802 1. 807 1.814 1 823 1. 833 1. 845 1. 857 
0. 461 0, 462 0. 465 0. 469 0. 475 oO. 482 0. 491 0. 499 0. 508 
0. 000 0, 032 0, 063 0. 092 0.117 0. 139 0. 155 0. 165 0. 169 
1.001 oO, ae 0.981 0.957 0.925 0. 887 0. 845 0. 800 0. 755 
2. 820 2,812 2.790 2.753 2. 703 2. 642 2.571 2. 493 2.411 
0. 90 1. 801 1, 803 1, 806 1.811 1.818 1. 827 1. 837 1. 849 1. 861 
0. 452 0. 453 0. 456 0. 460 0. 467 0. 474 0. 483 0. 491 0. 500 
0. 000 O, 032 0, 063 0. 092 0. 118 0. 139 0.155 0, 165 0. 16 
0.991 0.986 0,971 0. 948 0.916 0. 879 0. 837 0. 793 0. 74 
2. 801 2.793 2.771 2.735 2. 686 2. 626 2.556 2. 479 2. 397 
0.95 1. 806 1,807 1,810 1. 815 1. 822 1. 831 1. 841 1, 853 1. 865 
0. 443 0.444 0.447 0.452 0. 458 0. 466 0. 475 0. 484 0. 493 
0. 000 0, 032 0, 064 0. 093 o. 118 0. 139 0. 155 0. 165 0. 169 
0. 980 0.976 0,961 0. 938 0. 907 0. 870 0. 829 0. 786 0. 741 
2. 780 2.773 2.751 2.716 2. 668 2. 608 2. 539 2. 463 2. 382 
1,00 1. 810 - : 1. 1. 857 1. 868 
0. 434 7 ; 0. 0. 476 0. 485 
0. 000 ; . °. 0. 16 0. 169 
0. 969 s 5 . . 0. 734 
2.758 : : : 2. 366 
F 0. 494 . F . 


4O5 


Meo = 4, Bx = 20°, a = 5° 
0 + 
01°15" | 112°30" | 123°45° | 135°00" | 146°15" | 157°30" | 168°45° | 180°00" | 180°00" 


NOdO0O- [Somomeomny NOOO» NOOO 
NOOOr Nooo NOOO 

NOOO 

yooor 

NOOO 

Nooor Nome mom=y NvNo0goo-m Naoor 


NOOO 
NOOO, 
NOOO 
yooon 
NOOO 
Nooor 


1 1 1 1. 1 1 
°. {e} ° oO. fe} 0. 
0. ° ° oO. fe) ° 
°. °. ° 0. °. 0. 
2 2 2 2. 2 2 


wbooonm NOOO = NOOO 
ROO0O- Nooo NOOO 
vNooor NOOOF Nooor 
vO2Or poooy Nooor 
NOOO Nooor NOOO” 
wpoodor vbooor- Nooor 


vooo- 
yvooor 
SN o o A ed 
vooo 


NOOO 
vooor 
sooor 
Nooor 


4.06 


Mo = 4, Bu = 20°, a = 5° 
cu 


: 101°15’ | 112°30’ | 123°45’ | 135°00' | 146°15’ | 157°30° | 168°45’ | 180°00’ | 180°00’ 
0. 55 1. 848 1.861 1. 872 1. 883 1.891 1. 897 1.901 1.903 
0. 561 0. 568 0. 574 0. 580 0. 585 0. 588 0. 590 0. 591 
0. 167 0. 159 0. 145 0.124 ©. 098 0. 068 0. 035 0. 000 
0. 741 0. 699 0. 662 0. 631 0. 607 0. 589 0. 578 &.575 
2. 389 2. 208 2. 234 2.170 2.117 2.679 2.055 2. O47 
0. 60 1. 852 1. 864 1. 876 1, 886 1. 894 1.901 1.905 1. 906 
0. $53 0. 560 0. 567 0. 573 0. 577 0. 581 0. 583 0. 584 
0. 167 0. 159 0. 144 0. 124 0. 098 0. 068 0. 035 ©. 000 
0.737 0. 695 0. 658 0. 62 0. 603 0. 5385 0. 574 0.571 
2. 381 2. 300 2. 226 2. 161 2. 108 2. 069 2. 045 2. 037 
0. 65 1.855 1. 867 1.879 1, 889 1. 898 1. 904 1. 908 1. 909 
0. 546 0. 553 0. 560 0. 566 9. 570 0. $74 0. $76 ©. $77 
0. 167 0.159 0.144 0, 124 0. 098 0. 068 0. 034 0. 000 
0. 732 0. 691 0. 654 0, 623 0.599 0. 581 0. §70 0. §66 
2. 373 2.291 2.217 2.191 2.098 2.059 2. 034 2. 026 
0. 70 1. 859 1.871 1. 882 1. 893 1.901 1.907 1.911 1.913 
0. 538 0. 546 0. 553 0.559 0. $63 0. 567 0. 569 0. $70 
0. 167 0. 158 0. 144 0. 123 0. 097 0. 067 0. 034 0. 000 
0. 728 0. 686 0. 650 0. 619 0. 594 0. 576 0. 565 0. 562 
2. 363 2, 282 2. 207 2.141 2. 087 2. 047 2. 023 2.015 
0.75 1. 862 1. 874 1. 886 1. 896 1. 904 1.911 1.915 1.916 
0. 531 9. 539 0. 546 ©. 552 ©. 556 0. 560 0. 562 ©. 563 
0. 167 0. 158 0. 143 0. 123 0. 097 0. 067 0. 034 0. 000 
0. 723 0. 682 0. 645 0. 614 0. 589 0. 571 0. 561 0.557 
2.352 2.271 2.196 2. 130 2.075 2.035 2.010 2. 002 
0, 80 1. 866 1. 878 1. 889 1. 899 1. 908 1.914 1.918 1.920 
O. 524 0. 532 0. §39 0. 545 0. 549 0. 553 0. 555, 0. 556 
0. 167 0. 158 0. 143 o. 122 0. 097 0. 067 0. 034 ©. 000 
0. 717 0. 676 0. 640 0. 60 0. 584 0. 566 0. 555 0. 552 
2. 340 2, 259 2. 184 2.11 2. 063 2. 022 1.997 1.989 
0. 85 1. 869 1, 881 1, 893 1.903 1.911 1.918 1.922 1.923 
0. 517 9. 525 0. 532 0. 538 0. 542 0. 546 0. 548 0. 549 
0. 166 0.158 0. 143 0. 122 0. 096 0. 066 0. 034 0. 000 
0.711 0. 671 0. 634 0. 603 0. 579 0. 561 0. 550 0. 546 
2. 328 2, 247 2.171 2. 104 2. 049 2. 008 1. 983 1.974 
0.90 1. 873 1, 885 1. 896 1.907 1.915 1,922 1.926 1.927 
9. 509 0.517 0. 524 0. 53° 9. 535 9. 539 0. 541 0. 541 
0. 166 0, 157 0. 142 0. 122 0. 096 0. 066 0. 034 0. 000 
0. 705 0. 665 0. 628 0. 597 0. 573 0. 554 0. 543 0. 540 
2. 314 2. 233 2.157 2,090 2.035 1.993 1.967 1.959 


1, 1, 1. 900 1.910 1.91 1.926 1. 930 1.931 
°. °. 0. 517 0. 523 0. 52 0. 531 0. 533 0. 534 
oO. °. 0. 142 o, 121 0. 095 0. 066 0. 033 0. 000 
°. °, 0. 622 0. 591 0. 566 0. 548 0. 537 0. 533 
2. 2, 2. 143 2.075 2.019 1.977 1.951 1.942 


vooor 


407 


Mo = 4, Bx = 20°, «= 10° 
0 


: 11s" | 22°30" | 33°45" | 45°00" | seris’ 
0. 00 | 1.635 1. 637 1.642 1.650 1. 661 1. 675 1.691 1.710 1.729 
0. 595 0. §96 0. 597 0. 600 0. 604 0. 609 0. 615 0. 622 0. 629 
0. 000 0. 052 0. 102 0. 151 0. 196 0. 236 0. 270 0. 297 0. 315 
1.401 | 1.386 1. 343 1.275 1. 187 1. 087 0. 979 0. 872 0.771 
3-379 3-352 3-277 3-157 2.999 2. 813 2. 609 2. 400 2. 194 
0.0 1. 640 1. 642 1. 648 1. 65 1. 67 1. 690 1. 710 1.73 1.758 
: oO. sao | ° 583 0. 586 ° 589 o. 598 0 6e2 0. 610 0. Bie 0. 628 
0. 000 0. 054 0. 105 0. 154 0. 200 0. 241 0. 274 0. 300 0. 317 
1.491 1. 385 1. 343 1.276 1. 189 1.089 0. 982 0. 876 0.775 
3-378 3-354 3- 287 3. 180 3. 038 2. 870 2. 687 2. 496 2. 309 
0. 10 1.645 | 1. 647 1. 653 1. 664 1. 678 1. 696 1.717 1.741 1. 766 
0. §70 0. 571 0. 574 0. 578 0. 584 0.591 0. 600 0. 610 0. 624 
0. 000 | 9, 054 0. 107 0. 157 0. 204 0. 244 0. 278 0. 304 0. 320 
1.399 1. 384 1.342 1. 276 1. 189 1.090 0. 984 0. 879 0.778 
3-375 3- 353 3. 288 3. 185 3-049 2. 887 2. 708 2. 523 2. 340 
0. 15 1.649 1.651 1.658 1. 669 1. 684 1. 702 1.723 1.747 1.772 
0. 558 0. 559 0. 562 0. 567 0. $73 0. 581 0. 591 0. 601 0. 612 
0. 000 0.055 0. 109 0. 160 0.206 0. 247 0. 281 0. 307 0. 323 
1.397 1. 382 1.340 1.274 1.189 1.091 0. 986 0, $81 0. 781 
3-372 3- 350 3-287 3 188 3-955 2. 898 2.724 2. 543 2. 363 
0. 20 1. 654 1. 656 1. 663 1. 673 1. 688 1,707 1.728 1.752 1.777 
0. 546 0. 548 0.551 0. 556 0. §63 0.571 0. 581 0. 593 0. 604 
0. 000 0. 056 0. 110 0. 162 0. 209 0. 250 0. 284 0. 309 0. 324 
1. 394 1. 379 1. 338 1. 273 1. 188 1.091 0. 987 0. 883 0. 783 
3- 366 3. 345 3. 285 3. 188 3.059 2. 906 2.736 2. 558 2. 380 
0.25 1. 658 1. 660 1. 667 1. 678 1. 693 1.711 1. 733 1.757 1. 782 
0. 535 0. 536 0. 540 0. 545 9. $53 0. 562 0. 572 0. 584 0. 597 
0. 090 0. 056 0. 112 © 164 ce. 211 0. 252 0. 286 0.311 ©. 326 
1. 390 1.375 1. 334 1. 270 1, 187 1.090 0. 987 0, 884 0. 785 
3. 360 3. 339 3. 280 3. 186 3.061 2.911 2.745 2. 570 2. 394 
0. 30 1. 663 1.665 1.671 1. 682 1, 697 1,716 1.737 1.761 1, 786 
0. 524 0. $25 0. $29 0. 535 0. 543 9. 552 0. 564 0. 576 0. 589 
0. 000 0.057 0.113 0. 165 0. 213 0. 254 0. 288 O. 312 0. 327 
1.385 | 1.371 1. 330 1. 267 1. 184 1.089 0. 987 0. 885 0. 786 
3-352 | 3. 332 3.275 3. 183 3.061 2.915 2.752 2. 580 2. 406 
0. 35 1. 667 1. 669 1. 676 1. 687 1. 702 1.720 1.741 1.765 1.790 
0. 513 0. 515 0. 518 0. §25 0. 533 0. 543 0.555 0. 568 0. 582 
0. 000 0. 058 0.114 0. 167 0.215 0. 256 0. 289 0. 314 0. 328 
1.379 1.365 1.326 1. 263 1. 182 1. 087 0. 987 0. 885 0. 787 
3- 343 3- 323 3. 268 3. 179 3. 060 2.917 2.757 2. 587 2.416 
0, 40 1.671 1.674 1. 680 1.691 1. 706 1.724 1.745 1,769 1.794 
0. 503 0. 504 0. 508 0. 515 0. $24 9. 534 0. 547 0. 561 9. 575 
0. 000 0. 058 0. 115 0. 168 0. 216 0. 258 0. 291 0. 315 0. 328 
1.373 1. 360 1, 320 1.259 1.178 1.085 0. 985 0. 885 0, 788 
3- 332 3.313 3. 260 3- 173 3-957 2.917 2. 761 2.593 2. 423 
0. 45 1.676 1. 678 1. 684 1. 695 1.710 1.728 1.749 1,772 1.797 
0. 492 0. 494 0. 498 0. 505 0. 514 0. 526 0. 539 0. 553 0. 568 
0. 000 0. 059 0. 116 0. 170 0. 218 0. 259 0, 292 0. 316 ° 329 
1. 367 1.353 1.315 1.254 1.174 1, 083 0. 984 0, 884 0. 78 
3. 321 3. 303 3.250 3. 166 3.053 2.917 2. 763 2. 598 2. 430 
0. 50 1. 680 1. 682 1. 689 1. 700 1.714 1.732 1.753 1.776 1. 801 
0. 482 0. 484 0. 488 0. 495 0. 505 0.517 0. 531 0. 546 0. 561 
0. 000 0. 059 0.11 0.171 0. 219 0. 261 0. 294 0. 317 0. 329 
1.35: 1. 346 1. 30 1. 248 1. 170 1.079 0. 982 0. 883 0. 787 
3.30 3-291 3-240 3-158 3.048 2.914 2. 764 2.601 | 2.435 


Mo = 4, Bx = 20°, « = 10° 


0 

: ooo" | 1° 15/ | 22°30" 33°45’ | 45°00" z 56°15" [ 67°30" |? 78°45" | 9 90°00’ 
0. 55 1. 684 | 1. 687 1. 693 1.794 1.718 1. 736 1.757 1.779 1. 804 
o. 472 9. 474 0. 478 0. 486 0. 496 0. 509 O. 523 9. 53 0. 555 

0. 090 0. 060 o. 118 0. 172 0. 221 0. 262 0. 295 0, 31 0. 330 

1.351 1.338 1. 301 1.242 1. 165 3.076 0.979 0, 882 0. 787 

3 295 3-278 3. 229 3-149 3.041 2.911 2. 763 2, 603 2. 438 

0. 60 1. 689 1.691 1. 697 1. 708 1.722 1. 740 1. 760 1, 783 1. 807 
0. 462 0. 464 0. 469 0. 477 0. 488 0. 501 0. 516 0, 532 0. 549 

0. 000 0. 060 0.119 0. 174 ©. 222 0. 264 0. 296 0, 319 0. 330 

1.343 1. 330 1.29 1. 235 1. 160 1. 072 0. 977 0, 880 0. 786 

3. 280 3. 264 3-21 3- 139 3. 034 2. 907 2. 762 2, 604 2.441 

0. 65 1. 693 1. 695 1.702 1.712 1.726 1.744 1. 764 1, 786 1.810 
0. 452 0. 454 0. 459 0. 467 0. 479 0. 493 0. 50 0. 525 0. 543 

0. 000 0. 061 0. 120 0.17 0. 224 0. 265 0. 297 0, 319 O. 330 

1.334 1.321 1. 285 1.22 1.154 1. 067 0. 973 0, 878 0. 785 

3. 264 3.249 3- 203 3-127 3. 026 2. 901 2.759 2, 604 2. 442 

0, 70 1. 697 1.700 1. 706 1.716 1.730 1. 747 1. 767 1,789 1.813 
0. 442 0. 444 0. 450 0. 458 0. 470 0. 485 0. 501 0,519 0. 537 

0. 000 0. 061 0. 121 0. 176 0. 225 0. 266 0. 298 0, 320 O. 331 

1.324 | 1.312 1.277 1.221 1. 147 1. 062 0.970 0. 875 0. 783 

3. 248 3. 233 3. 188 3-115 3. 016 2. 895 2.756 2, 603 2. 443 

0.75 1.702 1. 704 1.710 1.720 1. 734 1.751 1.771 1.793 1.816 
0. 432 0. 434 0. 440 0. 449 0. 462 9. 477 0. 494 0. 512 0. 531 

0. 000 0. 062 oO. 122 0.177 0. 226 0. 268 0. 299 0, 321 0. 331 

1.314 1. 302 1. 267 1. 212 1.140 1.057 0. 966 0, 872 0. 781 

3. 230 3-216 3.173 3-102 3. 005 2. 887 2.751 2,601 2.442 

0, 80 1.706 1.709 1.715 1.725 1.738 1.755 1.774 1,796 1.819 
0. 423 0. 425 0. 431 0. 440 0. 453 0. 469 0. 487 0, 506 Q. 525 

0. 000 0. 062 0. 123 0. 178 0. 228 0. 269 0. 300 0, 321 0. 331 

1. 303 1.291 1. 258 1. 204 1. 133 1.051 0. 961 0, 86 + 0.779 

3. 212 3-197 3- 156 3. 087 2. 994 2. 879 2.745 2.59 2.441 

0. 85 1.711 1.713 1.719 1.729 1.742 1.759 1.778 1.799 1. 822 
0. 413 0. 415 0. 421 0. 431 0. 445 0. 461 0. 480 0. 499 0.519 

0. 000 0. 062 0. 123 0. 179 0. 229 0. 270 0. 301 0, 322 O. 331 

1,292 1.280 1.24 1. 194 1.125 1.044 0.956 0. 866 0.777 

3 192 3.178 3-13 3.072 2. 981 2. 869 2.739 2.593 2. 439 

0. 90 1.716 1.718 1.724 1. 733 1.746 1.762 1.781 1, 802 1. 825 
0. 403 0. 405 0. 412 0. 422 0. 437 0. 454 0. 473 0. 493 0. 513 

0. 000 0. 063 0. 124 0. 180 0. 230 0. 271 0. 303 0. 323 0. 331 

1. 280 1. 268 1. 236 1. 184 1.117 1, 038 0.951 0, 862 0.774 

3.171 3-158 3-119 3-055 2. 967 2. 858 2.731 2. 588 2. 435 

0.95 1.720 1.722 1.728 1. 738 1.750 1. 766 1. 785 1, 805 1. 828 
0. 393 0. 396 0. 402 0. 413 0. 428 0. 446 0. 466 0, 487 0. 508 

0. 000 0. 063 0.125 0. 182 0. 231 0. 273 0. 304 O, 32 0. 331 

1.267 1.256 1,224 1.174 1. 108 1. 030 0. 946 0,8 0.771 

3.149 3. 136 3. 099 3.037 2. 952 2, 847 2. 722 2, 582 2.431 

1, 00 1.725 1.727 1. 733 1.742 1.755 1.770 1. 788 1. 809 1.831 
0. 384 0. 386 0. 393 0. 404 0. 420 0. 438 0. 459 0, 481 0. 502 

0. 000 0. 064 0. 126 0. 183 0. 23 0. 274 0. 305 0, 324 0. 331 

1.254 1.243 1,212 1.16 1.09 1,023 0.939 0, 853 0. 767 

3.125 3. 113 $.003 | 3-01 2. 936 2. 834 2,712 2.575 2. 426 

F, 0. 487 0. 488 Perey 0. 489 0. 492 0. 496 0. 500 0. 506 0. §13 0. §20 


hog 


Mo = 4, Bu = 20°, Ze¢= 10° 
0 


E 2 ere er A 
01°15" | 112°30° | 12345" | 135°00" | 146715" | 157°30° | 168°45" | 180°00" | 180°00" 
0. 00 1.750 1.771 1.791 1. 810 1. 826 1. 838 1. 845 1.915 1.8 
0. 637 0. 644 oO. fee 0. 659 0. 664 0. 669 oO. ee 0. 697 0. pat 
0. 323 0. 319 0. 300 0. 264 0. 213 0. 147 0. 075 0. 000 0. 000 
0. 680 0. 603 0. 541 0. 495 0. 464 0. 444 0. 435 0. 432 0. 432 
2. 003 1. 834 1. 694 1.586 1.511 1.465 1. 440 1. 683 1. 433 
0. 05 1. 785 1.811 1. 837 1, 862 1, 884 1. 902 1.914 1.918 
0. 638 0. 649 ° ans 0. 668 0. 677 0. 684 0. 688 0. 690 
0. 323 0. 317 0. 297 0. 262 0. 212 0. 150 0. 078 0. 000 
0. 684 0. 606 0. 544 0. 497 0. 465 0. 445 0. 435 0. 431 
2. 135 1. 983 1.859 1.770 1.715 1. 690 1. 683 1. 682 
0. 10 1.7 1. 820 1. 846 1.870 1. 891 1. 907 1.917 1.920 
°. a 0. 642 fo) as °. 662 °. ei 0. 678 ©. 682 0. 683 
0. 326 0. 319 0. 299 0. 264 | 9-215 0. 152 0. 079 ©. 000 
0. 687 0. 610 0. 547 0.499 | 0.466 0. 446 0. 435 0. 431 
2. 169 2.018 1. 893 1, 800 1.738 1. 703 1. 686 1. 681 
0. 15 1.799 1, 826 1. 851 1. 875 1, 895 1.910 1.920 1. 923 
0. 624 0. 635 °. 66 ° 656 0. 665 0. 671 0. 676 0. 677 
0. 328 0. 321 0. 300 0. 266 0. 216 0. 153 0. 079 0. 000 
0. 690 0. 613 0. 549 0. 501 0. 467 0. 446 0. 434 0. 430 
2. 193 2, 042 1.915 1,817 1,750 1. 708 1. 686 1. 679 
0. 20 1. 804 1. 831 1. 856 1, 879 1. 89 1.91 1.922 1.925 
0. 616 0. 628 ° ag co 649 fc) 628 0. 268 oO. ts 0. 672 
0. 329 O. 322 0. 301 0. 266 0. 216 0. 153 0. 079 0. 000 
0. 693 0. 615 0. 551 0. 502 0. 468 0. 445 0. 433 0. 429 
2.212 2. 060 1.931 1. 830 1.757 1.711 1. 685 1. 677 
0. 25 1. 808 1.835 1. 860 1. 883 1.902 1.916 1.925 1.928 
0. 699 0. 621 0. 633 0. 643 0. 652 0. 660 0. 664 0. 666 
0. 330 O. 322 0. 301 0. 265 0.215 0. 152 0. 078 9. 000 
0. 695 0.617 0. 553 0. 503 0. 468 0. 445 O. 432 0. 428 
2.227 2. 074 1.943 1. 839 1.762 1.711 1. 683 1. 674 
0. 30 1,812 1. 838 1. 863 1. 886 1. 905 1.918 1. 927 1.930 
0. 602 0. 615 0. 627 0. 637 0. 646 0. 654 0. 659 0. 660 
0. 330 O. 322 0. 300 O. 264 0. 214 0.151 0. 078 0, 090 
0. 697 0. 618 0. 554 0. 504 0. 468 0. 444 0. 431 0. 427 
2. 239 2. 086 1.953 1.845 1. 765 1.711 1. 680 1. 670 
0. 35 1. 816 1, 842 1. 867 1. 889 1. 907 1.9214 1. 929 1, 932 
0. 595 0. 608 0. 621 0. 631 0. 641 0. 648 0. 653 0. 655 
O. 331 O. 321 0. 299 0. 263 0. 213 0. 150 0. 077 0. 000 
0. 698 0. 620 0.555 0. 504 0. 468 0. 443 0. 430 ©. 425 
2.249 2.095 1,961 1. 850 1. 767 1.709 1. 676 1, 666 
0. 40 1. 819 1. 845 1. 870 1, 892 1.910 1.92 1.932 1.935 
0. 589 oO. rae 0. 615 0. 626 0. 635 fr) 643 ° 248 oO. Bee 
O. 331 0. 321 0. 298 O. 261 0. 211 0. 148 0. 076 0. 000 
oO. 299 0, 621 0.556 0. 504 0. 467 0. 442 0. 428 0. 424 
2.25 2. 103 1.967 1. 854 1. 767 1.707 1.672 1, 661 
0. 45 1, 82 1. 848 1, 872 1. 894 1.912 1.926 1.934 1. 937 
o. 583 0. 596 0. 609 0, 620 0. 630 0. 638 fc) re °. a 
O. 331 O. 320 0. 297 0. 260 0. 210 0. 147 0. 076 0, 000 
0. 699 0, 621 0. 556 0. 504 0. 466 0. 444 0. 426 0, 422 
2. 265 2.110 1,972 1. 856 1. 766 1, 704 1. 667 1. 655 
0. 50 1. 826 1.851 1.937 1.939 
0. 576 0. 591 0. 637 0. 639 
0. 331 0. 319 0. 075 0. 000 
0. 699 0. 621 0. 424 0. 420 
2.270 2.415 1. 662 1.649 


Me = 4, By = 20°, & = 10° 
0 


: 101° 15 ae 112°30’ | 132°45’ i 135°00" i 146°15’ | 157°30’ | 168°45’ ola 180°00’ | 180°00’ 

0 55 1, 829 1.854 1. 878 1. 899 1.917 | 1.931 1.939 1. 942 
0. 571 0. 585 o. 598 0. 610 0. 620 0. 627 0. 632 0. 634 

0. 330 0. 319 0. 294 0.257 O. 206 0. 144 0. 074 0. 000 

0. 699 0. 621 0. 556 0. §03 0. 464 °. 437 0. 422 0. 417 

2.274 | 2.119 1.978 1. 857 1. 762 1. 695 1.656 1. 643 

0. 60 1, 832 ! 1. 857 1. 880 1. 902 1. 920 1. 933 1.942 1.944 
0. 565 0. 580 0. §93 0. 605 0. 615 0. 622 0. 627 0. 629 

0. 339 0. 318 0. 293 0.255 0. 205 ©. 143 0. 073 0. 000 

0. 699 0. 621 0. 555 0. 502 0. 462 0. 435 0. 420 0. 415 

2.278 2.121 1.979 1. 857 1.759 1. 690 1.649 1. 635 

0.6 1. 835 1.859 1. 883 1.904 1.922 1.936 1.944 1.947 
5 0.559 0.575 0. 588 0. 600 0. 610 oO. he °. Ae 0. 623 

0. 330 0. 317 0. 291 0. 253 0. 203 0. 142 0. 073 0. 000 

0. 698 0. 621 0. 555 0. 501 0. 461 0. 433 0. 417 oO. 412 

2.280 2. 123 1. 980 1. 855 1.756 1. 684 1. 642 1. 628 

0.70 1, 837 1. 862 1. 885 1.907 1.925 1.939 1.947 1.950 
0.554 0. 570 0. 584 0. 595 0. 605 0. 612 o. 616 0. 618 

0, 329 0. 316 0. 290 0. 251 0. 201 0. 140 0. 072 0. 000 

0. 697 0. 620 0. 554 0. 500 0. 459 0. 430 0. 414 0. 409 

2.281 2.124 1.979 1.853 1.751 1.677 1. 633 1.619 

0.75 1. 840 1. 864 1. 888 1. 909 1. 928 1. 941 1.950 1.953 
0. 548 0. 565 0. 579 9.590 0. 600 0. 606 0. 611 0. 612 

0. 329 0. 315 o. 288 0. 250 0. 200 ©. 139 0.071 o. 000 

0. 696 0. 619 0. 552 o. 498 0. 456 0. 427 0. 411 0. 405 

2.281 2.124 1.978 1.850 1.746 1.670 1.624 1. 609 

0. 80 1.843 1. 867 1. 899 1.912 1.930 1.944 1.953 1.956 
0. 543 0. §60 0. 574 0. 586 0.595 0. Goi 0. 605 0. 607 

0. 328 0. 314 0. 287 0. 248 0. 198 0. 138 0. 071 0. 000 

0. 694 0. 617 0.551 0. 496 0. 454 0. 424 0. 407 0. 401 

2,281 2. 124 1.977 1. 846 1.740 1.661 | 1.614 1.599 

0, 85 1.846 1. 869 1. 893 1.914 1.933 1.947 | 1.956 1.959 
0. 538 0. 555 0. 569 0. 581 0. 589 0.59 0. 599 0. 601 

0. 328 0. 313 0. 285 0. 246 0. 196 ©. 137 0. 070 0, 000 

0. 692 0. 616 0. 549 0. 494 0. 451 0. 421 0. 403 0. 397 

2.279 2. 122 1.974 1, 842 1. 733 1.652 1.603 1. 587 

0. 9o 1. 848 1.872 1. 895 1.917 1.936 1.950 1.959 1. 962 
0. 533 0. 550 0. 565 0. 576 0. 584 2. 590 0. 593 0. 594 

0. 327 0. 312 0. 284 0. 245 0.195 0. 135 0. 069 ©. 000 

©. 690 0. 614 0. 547 0. 492 0. 448 0. 417 0. 399 0. 393 

2.277 2. 120 1.971 1, 836 1.725 1.642 1.591 1.574 

0. 95 1. 851 1.875 1, 898 1.920 1. 939 1.954 1. 963 1. 966 
0. §28 0. 545 0. 560 0.571 0. 579 0. 584 0. 587 0. 588 

0. 327 0.311 0. 282 0. 243 0. 193 0. 134 0. 068 ©, 000 

0. 688 0. 612 0. 545 0. 489 0. 444 ©. 413 0. 394 0. 387 

2.274 2.117 1.967 1. 830 1.716 1. 630 1.577 1.559 

1,00 1. 854 1. 877 1, 900 1,922 1.942 1.957 1. 967 1.971 
0. 523 0. $41 0. 555 0. 566 0. $73 0.577 0. 580 0. 580 

0. 327 0. 310 0. 281 0. 241 0.191 0. 133 0. 068 0, 000 

0. 685 0. 610 0. 543 0. 486 0. 440 0. 408 0. 388 0. 381 

2.270 2.113 1, 962 1, 823 1. 706 1,617 1.561 1.542 

F, 0. 528 0. 537 0. 546 0. 554 0. 560 0. 565 0. 569 0. 570 


WAL 


0. 05 


0°00’ 


1.566 
0. 730 
0. 000 
1. 433 
3. 404 


1.571 
0. 726 
oO. 000 
1. 432 
3. 404 
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11°15’ | 22°30" "| oo" | _tseis | 22-30" | 33°45 | 45°00" | 45°00" 56°15" | 67°30" | 78°45’ | 20°00" 


1.567 
0. 730 
0. 025 
1. 426 
3- 392 


1. 573 
0. 720 
0. 026 
1. 425 
3. 394 
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0. 709 
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1.570 
0. 732 
0. 049 
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0. 722 
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3. 366 


1. 582 
0.711 
0. 054 
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0. 056 
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0. 690 
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1. 391 
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0. 059 
1. 386 
3- 338 
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0. 652 
0. 060 
1. 381 
3- 330 


1.617 
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Moo = 4; By = 25°, @=5° 
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wroor wrooOer wWrooOr wroom 
fe) ° ° ° 
Ne) No} Ne) Ne} 
ws ve) w 
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WA 


rmOOr wroor 
- 
w 
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0 


11°15" | 22°30" | 33°45" | | 45°00 | 56°15’ | 6 67°30’ E 78°45 y | 7845 | 90°00" 90°00’ 


1. 64 1.65, 1. 66 1. 682 1. 697 
0. 636 0. rH o. ae) 0. 662 0. 671 
0. 116 0. 137 0. 153 0. 164 0. 169 
1.290 1.242 1. 188 1. 132 1.075 
3.211 3.151 3-082 3- 008 2. 930 
1. 648 1. 65 1. 672 1. 686 1.701 
0. 628 °. 632 0. 644 0. 654 0. 664 
0.117 O. 138 0. 155 0. 165 0. 170 
1, 283 1.235 1.182 1.126 1.070 
3. 200 3.141 3.073 2.999 2.922 
1. 652 1. 66 1. 676 1. 691 1.705 
3 ee 0. 628 0 6s 0. 646 0. 656 
0. 118 0. 13 0. 156 0. 166 0.171 
1.276 1, 22, 1.176 1.120 1.064 
3. 188 3. 129 3. 062 2. 989 2.912 
1.6 1. 668 1. 681 1. 695 1.710 
°. a 0. 620 0. 629 0. 639 0. 649 
©. 119 0. 140 0. 156 0. 167 ©. 172 
1. 268 1.221 1.169 1.114 1.058 
3-174 3.117 3. O50 2.978 2. 902 
1. 662 1. 67 1. 68 1. 699 1.714 
0. 603 3. He °. 6a 0. 631 0. 642 
0. 119 0.141 0. 157 0. 168 0. 172 
1,259 1.213 1, 162 1.107 1.052 
3. 160 3. 103 3. 038 2. 966 2. 890 
1. 667 1.677 1. 690 1. 704 1.718 
0. 595 0. 604 0. 613 0. 624 0. 634 
0. 120 oO. 142 0. 158 0. 169 0. 173 
1.251 1.205 1.154 1. 100 1.045 
3. 145 3. 089 3. 025 2.953 2. 878 
1. 671 1. 682 1. 69 1.708 1.723 
0. 587 0. 596 0. 606 0. 616 0. 627 
O. 124 0. 142 0. 159 0. 169 0. 173 
1. 241 1. 196 1.145 1. 092 1. 037 
3.129 3. 074 3.010 2. 940 2. 865 
1.676 1. 687 1. 699 1.713 1.727 
0. 579 0. 588 0. 598 0. 609 0. 620 
O. 121 O. 143 0. 160 0. 170 0. 174 
1.231 1. 187 1.137 1. 084 1.030 
3. 112 3. 058 2.995 2.925 2. 851 
1.681 1. 692 1.704 1.718 1. 732 
0. $71 0. 580 0. 590 0. 601 0. 613 
0. 122 0. 144 0. 160 0.171 0. 175 
1,221 1.177 1.127 1.075 1.021 
3.994 3. 040 2.978 2. 909 2. 836 
1. 686 1. 697 1. 709 1.722 1.736 
0. 563 0. $72 0. 583 0. 594 0. 605 
0. 123 0. 14: 0. 1614 0.171 0. 175 
1.210 1.16 1.117 1.066 1.013 
3-974 3.022 2.961 2. 892 2. 819 
0. 620 0. 622 0. 624 ©. 626 0. 628 


413 


Moo = 4, Bx = 25°, wa = 5° 


¢ 
101°15’ | 112°30’ 


123457 | 135°00" | 146°15" | 157°30' | 16845" | -180°00" | 180°00' 


Oo. 00 1. 62 1. 637 68) 1.655 1. 662 1. 667 1.671 1. 732 1.672 
©. 75 0. 763 0. 76 0.71 0.775 0.777 0. 779 0. 807 0.779 
©. 137 0. 130 0. 119 O. 102 0. 081 0. 056 0. 028 0. COO 0. 000 
1.046 0. 994 0.949 0.911 o. 882 o. 861 o. 848 0. 844 0. 844 
2. 712 2. 614 2. 528 2.455 2.396 2. 354 2. 329 2. 59 2.321 
0.05 1. 664 1. 680 1. 695 1.709 1.720 1.729 1.735 1.736 
0. 763 0.771 0.778 0. 785 0. 790 0. 794 0. 797 0. 798 
0. 144 o. 138 0. 125 0. 108 0. 085 0.059 0. 030 0. 000 
1. 046 0. 994 0.949 0.911 0. 882 o. 861 o. 848 0. 843 
2. 865 2.793 2. 731 2. 681 2. 643 2. 616 2. 601 2. 596 
0. 10 1. 670 1. 686 1.701 1.714 1.725 1.734 1. 739 1.741 
0. 754 0. 762 0. 770 0. 776 0. 781 oO. 6 0. 788 0. 789 
0. 150 0. 143 0. 130 0.112 0. 089 0. 062 0. 031 0. 000 
1.046 0.994 0. 949 0.911 o. 881 0. 860 o. 847 0. 843 
2. 874 2. 802 2. 739 2. 686 2. 646 2. 617 2. 599 2. 594 
0.15 1. 676 1.691 1, 706 1.719 1. 730 1. 738 1. 743 1.745 
0. 746 0. 753 0. 761 0. 767 0. 773 0.777 0. 779 0. 780 
0. 153 0. 147 0. 13 0.115 0. O91 0. 063 0. 032 0. 000 
1.045 0. 993 0. 94 0.910 0. 880 0. 858 0. 845 0. 841 
2. 879 2. 806 2.742 2. 688 2. 646 2.615 2. 597 2.591 
0. 20 1. 681 1. 696 1,711 1.724 1.734 1.742 1.747 1.749 
0. 737 0. 745 0. 752 9. 759 0. 764 0. 769 0.771 0.772 
0. 156 0. 149 0. 136 0. 117 0. 093 0. 065 0. 033 0. 000 
1.044 0. 992 0. 947 0. 908 0. 878 0. 857 0. 844 0. 839 
2. 881 2. 808 2. 743 2. 688 2. 644 2.612 2. 593 2. 587 
0. 25 1. 685 1.701 1.715 1.728 1.739 1.747 1.752 1.753 
0. 728 0. 736 0. 744 0.751 0. 756 0. 761 0. 763 0. 764 
0. 159 G. 152 ©. 138 0.119 0. 09 0. 065 0. 033 0. 000 
1. 042 0. 990 0. 945 ©. 906 0. 87 0. 854 o. 841 o. 837 
2. 881 2.807 | 2.742 2. 686 2. 641 2. 608 2. 588 2. 582 
0. 30 1. 690 1.70 1.720 1. 732 1. 743 1.751 1.756 1.757 
0. 720 o. 72 0. 736 0. 743 0. 749 0. 753 0. 755 0. 756 
o. 161 0. 153 0. 140 0. 120 0. 095 0. 066 0. 034 0. 000 
1. 039 0. 988 0. 942 0. 904 0. 874 0. 852 0. 839 0. 834 
2. 879 2. 805 2. 739 2. 682 2. 636 2, 603 2. 583 2.576 
0. 35 1. 695 1.710 1.724 1. 737 1.747 1.755 1.760 1.761 
0. 712 0. 720 0. 728 0. 735 0. 741 0. 745 o. 748 0. 749 
oO. 162 0. 155 0.141 0.121 0. 096 0. 067 0. 034 0. 000 
1. 036 oO. 385 0. 939 0.901 0. 871 0. 849 0. 835 o. 831 
2. 876 2. 802 2. 735 2. 677 2. 631 2. 597 2.576 2. 569 
0. 40 1. 699 4.714 1.728 1.741 1.751 1.75 1. 763 1. 765 
0. 704 0. 712 0. 721 0. 728 0. 733 0. 73 0. 740 0. 741 
o. 164 0. 156 0. 142 0. 122 0. 097 0. 067 0. 034 0. 000 
1. 033 0. 982 0. 936 0. 898 0. 867 0. 845 o. 832 o. 828 
2. 872 2. 798 2. 730 2. 672 2. 625 2. 590 2, 569 2. 561 
0. 45 1. 703 1. 718 1. 732 1.745 1.755 1. 763 1. 767 1.769 
0. 696 0. 705 0.713 0.720 0. 726 0. 730 0. 733 0. 734 
0. 165 0.15 0. 143 0. 123 ©. 097 0. 067 0. 034 0. 000 
1.029 0. 97 0. 932 0. 894 0. 864 0. 841 o. 828 0. 824 
2. 866 2. 792 2.724 2. 665 2.617 2. 582 2. §60 2. 553 
0. 50 1. 708 1. 723 1 737 1.749 1.759 1. 767 1.771 1.773 
o. 688 0. 697 0. 706 0. 713 0. 71 0. 723 0. 726 0. 727 
© 166 0. 158 0. 144 O. 123 0. 09 0. 068 0. 034 0. 000 
1.025 0. 974 0. 928 0. 890 0. 859 0. 837 o. 824 0. 819 
2 860 2. 785 2.717 2. 658 2. 609 2. 573 2. 551 2. 544 


Me = 4, Bx = 25°, a=5° 
o 


E 101°15’ | 112°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30’ | 168°45’ | 180°00’ | 180°00’ 
0. 55 1.712 1.727 1.741 1.753 1.763 1.771 1.775 1.777 
0. 681 0. 690 0. 698 0. 706 0. 712 0. 716 0.719 0. 720 
0. 167 0. 159 0. 144 O, 124 0. 098 0. 068 0. 034 0. 000 
1,020 0. 969 0. 924 0, 886 0. 855 0. 833 0. 819 0. 815 
2. 852 2. 778 2. 709 2. 649 2. 600 2. 564 2. 542 2. 534 
0. 60 1.716 1. 731 1.745 1.757 1. 767 1.775 1.779 1, 781 
0. 674 0. 683 0. 691 0. 699 0.705 0. 70: 0. 712 0. 713 
0. 168 0. 160 0. 145 oO. 124 0. 098 0. 06 0. 034 0. 000 
1,015 0. 965 0.919 0, 881 0. 850 0. 828 0. 815 0. 810 
2, 844 2. 769 2. 701 2. 640 2. §91 2.554 2. 5321 2.524 
0. 65 1,720 1.7 1.74 1.761 1.771 1.779 1. 78 1.785 
0. 666 °. ae 0. ba 0. 692 0. 698 0. 703 °. i 0. 706 
0, 169 0. 160 0. 145 0. 124 0. 098 0. 068 0. 035 0. 000 
1,010 0. 959 0.914 0. 876 0. 845 0. 823 0. 809 0. 805 
2. 835 2. 760 2. 691 2, 630 2. 580 2. 543 2. 520 2. 512 
0.70 1,725 1. 739 1.7 1, 765 1.775 1. 783 1.78 1. 789 
0. 659 0. 669 ° ee 0. 685 0. 691 0. 696 0. fost 0. 700 
0. 169 0. 161 0. 146 0. 125 0. 098 0. 068 0. 035 0. 000 
1, 004 0.954 0. 909 0, 870 0. 840 0. 817 0. 80 0. 799 
2. 825 2.750 2. 680 2. 619 2. 569 2.531 2. 508 2. 500 
0. 75 1.729 1. 743 1.757 1,769 1.779 1. 787 1.791 1.793 
0. 652 0. 662 0. 670 0. 678 0. 684 0. 689 0. 692 oO. ee 
0. 170 0. 161 0. 146 0, 125 0. 099 0. 068 0. 035 0, 000 
0. 998 0. 948 0. 903 0, 865 0. 834 o. 811 0. 798 0. 793 
2.814 2. 739 2. 669 2, 607 2.557 2.518 2.495 2. 487 
0. 80 1. 733 1.748 1.761 1.773 1. 783 1.791 1 1.79 
0. 645 0.655 0. 664 0. 671 0. 678 0. 682 ° g ; fo) 38 
0.171 0. 162 0. 146 0,125 0, 09 0, 068 0. 035 0. 000 
0.991 0.941 0. 897 0, 858 0, 82 0, 805 0. 792 0. 787 
2. 802 2.727 2. 657 2.595 2.543 2. 505 2. 481 2. 473 
0. 85 1. 738 1.752 1. 765 1.777 1. 787 1.795 1.799 1. 801 
0, 638 0, 648 0. 657 0, 665 0. 671 0. 675 0. 678 ©. 679 
0.171 0, 162 0. 146 Oo, 125 0. 099 0. 068 0. 035 ©. 000 
0. 984 0. 935 0, 890 0, 852 o. 821 0. 799 0. 785 0. 780 
2. 789 2.714 2. 644 2, 581 2. 530 2.491 2. 467 2. 458 
0.90 1.742 1. 756 1.770 1, 782 1, 792 1.799 1. 804 1. 805 
0. 631 0. 6414 0. 650 0, 658 0. 664 o. 66 0. 671 0. 672 
0.171 0, 162 0. 147 0. 125 0. 099 0, 06 0. 035 0, 000 
0. 977 0. 928 0. 883 0, 845 0. 814 0. 792 0. 778 0.773 
2.775 2, 700 2. 630 2. 567 2.515 2. 475 2.451 2. 443 
0.95 1.746 1,761 1.774 1, 786 
0. 624 0. 634 0. 643 0, 651 
0. 172 0, 162 0, 147 0, 125 
0. 969 ©. 920 0. 875 0, 837 
2. 760 2. 685 2. 615 2.552 
1.00 1.751 1. 765 1.778 1,790 
0. 616 | 0. 627 0. 636 0, 644 
0. 172 0. 163 0, 147 0, 125 
0. 961 0.912 0, 867 0, 829 
2.744 2, 669 2.599 2,535 
Pe 0, 630 0, 632 0, 634 0, 636 


Mo = 4, By = 25°, @ = 10° 
_ 8 . 
11°15" | 22°30" i! 33°45’ | 45°00" | 56°15" | 67°30" | 78°45’ | 90°00" 


1. 469 1. 478 1.490 1. 505 1. 523 1.543 1.565 
0. 685 0. 689 0. 695 0. 702 0. 710 0.719 0.729 
0. 096 0.141 Oo. 182 0.219 0. 249 0. 272 0. 286 
1.714 1. 638 1.539 1.417 1. 302 1.177 1.058 
3. 632 3-515 3.361 3.179 2.979 2771 2. 566 
1. 477 1. 490 1. 506 1. 527 1. 552 1.579 1. 609 
0. 674 0. 680 0. 688 0. 698 0. 710 0. 724 0. 738 
0. 100 0. 147 0. 190 0. 227 ) 0. 279 0. 292 
1.714 1. 638 1. 540 1.426 1 1. 180 1,061 
3. 645 3-545, 3-414 3. 258 3 2. 908 2. 732 
0, 10 1. 473 1. 47 1, 483 1. 496 1.514 1.535 1 1. 589 1.619 
0. 658 0. a 0, 663 0. 669 ) e78 0. 689 oO. 0. #16 0. 731 
0. 000 0. 052 0. 103 0. 151 0. 195 0. 233 °. 0. 286 0. 299 
1.776 1.760 1.713 1. 638 1. 540 1.427 1 1. 182 1. 063 
3- 726 3. 706 3. 647 3-551 3- 425 3. 276 3 2. 938 2. 767 
0. 15 1. 478 1. 481 1. 489 1. 502 1. 520 1. 542 1 1.596 1.627 
0. 646 0. 648 0. 652 0. 659 0. 668 0. ho 3. 0. 708 0. 724 
0. 000 0. 053 0. 106 0. 155 0. 200 0, 238 ro) 0. 292 0. 305 
1.774 1.758 1.711 1. 636 1.540 1.427 1 1,184 1. 065 
3-722 3- 793 3. 646 3-554 3- 432 3. 287 3 2.959 2.791 
9. 20 1. 484 1. 487 1. 495 1. 508 1. 526 1.548 1 1. 602 1. 633 
0. 635 o. ay 0. 641 o. 648 0. 658 0. 670 °. 0. 700 0. 716 
0. 000 0. 055 0. 108 0. 158 0. 204 0. 243 O. 0. 297 0. 310 
1.779 1.754 1, 708 1. 634 1.538 1,427 1 1, 185 1.067 
3-717 3- 699 3. 643 3-554 3- 437 3. 296 3 2.974 2. 809 
0. 25 1. 489 1. 492 1, 500 1.513 1.531 1.554 1. 1. 608 1. 63 
0. 624 fe) £36 0. 631 0. 638 fe) ae 0. 661 oO. 0. 692 0. 708 
0. 000 0. 056 0. 110 0.161 0. 207 0. 247 oO. 0. 302° 0. 315 
1. 766 1.750 1, 704 1. 631 1. 536 1. 426 1. 1. 185 1. 068 
3-711 3- 693 3. 639 3-553 3- 439 3- 302 3- 2.987 2. 824 
0. 30 1. 495 1.497 1, 506 1.51 1.5 1.55 1 1. 614 1. 644 
; 0. 614 ) ais 0. 620 0. 62 oO. as o. ee ) o. 684 0. 701 
0. 000 0. 057 oO. 112 0. 164 0. 210 0. 251 oO. 0. 306 Oo. 318 
1.760 1.745 1, 699 1.627 1.533 1. 424 1 1. 185 1.068 
3-793 3. 685 3. 634 3-550 3-439 3- 305 3 2.997 2. 836 
0: 35 1. 500 1. 503 1.511 1.524 1.542 1-56 1 1.619 1. 649 
3 0. 603 O. is 0. 610 0. 618 0. 630 0. oe ) 0. 676 0. 694 
9. 000 0. 057 0.124 0. 166 0. 213 0. 254 ° 0. 309 ©. 322 
1. 754 1.739 1, 694 1. 623 1.530 1.421 1 1, 184 1.068 
3- 694 3-677 3. 627 3-546 3- 438 3- 307 3 3. 004 2. 845 
0. 40 1. 505 1.508 1.516 1. 530 1.547 1.570 1 1. 62 1.654 
0. $93 oO. 255 0. 600 0. 609 0. 620 0. 635 °. 0. 66 0. eat 
0. 000 0. 058 0.115 0. 168 0. 216 0. 257 0. 0. 312 O, 324 
1.748 1.732 1. 688 1.617 1. 526 1.418 1 1, 183 1,067 
3. 684 3. 667 3. 619 3-540 3-435 3. 308 3 3. 010 2. 853 
0. 45 1.511 1.514 1. 522 1.535 1.553 1.57 1 1. 628 1. 658 
0. 583 0. 585 0. 590 0. 599 0. 611 oO. 28 oO. 0. 661 0. 680 
0. 000 0. 059 0. 117 0.171 0. 219 0. 260 t) 0. 315 0. 327 
1.740 1.725 1. 681 1.612 1.521 1.415 1 1, 182 1.067 
3- 673 3- 657 3- 610 3- 533 3-431 3- 397 3 3-015 2. 859 
0. 50 1. 516 1.519 1.527 1.540 1.558 1. 580 1 1. 633 1. 662 
0. 573 0. 575 0. 581 0. 590 0. 602 o. 618 0. 635 °. St 0. 673 
0. 000 0. 060 o. 118 0. 173 0. 221 0. 263 0. 295 0. 31 0. 329 
1. 732 1.717 1. 674 1.605 1.515 1.411 1.297 1.180 1.065 
13.660 3-645 | 3-599 3-525 | 3.426 | 3. 304 3 3-017 2. 863 


Meo = 4, Be = 25", @ = 10° 


0 
ooo’ | 11°15" | 22°30’ | 33°45" | 45°00’ | 56°15° | 67°30 | 78°45! | 90°00’ 
je ™ | 7 ras 
°. 1.522 1.52 1. 532 1.54 1.56 1. 584 1. 60 1. 637 1. 667 
ae 0. 563 0. 363 0. 571 0. aH 0. a 0. 609 o- 629 0. 647 0. 666 
0. 000 0. 061 0. 120 0. 174 0. 224 0. 265 d- 298 0. 329 0. 331 
1.723 1. 708 1. 666 1. 598 1. 509 1. 406 1-293 1.377 1.064 
3- 647 3- 632 3. 588 3.516 3.419 3-301 3- 166 3.019 2. 866 
0. 60 1.527 1. 530 1.537 1.550 1. 568 1. 589 1.61 1. 642 1.671 
0. 554 0. 556 0. 562 ° 2 0. 585 0. 601 fe) 626 0. 640 0. 669 
0. 009 0. 061 0.121 0. 176 0. 226 oO. 267 0. 300 O. 322 0. 333 
4.713 1. 69 1.657 1. 590. 1. 503 1. 401 1. 289 1.174 1.062 
3- 633 3. 61 3-575 3. 506 3. 412 3- 296 3. 164 3. 020 2. 868 
0. 65 1. 532 1.535 1. 543 1.55 1. 573 1.594 1.61 1, 646 1.675 
0. 544 0. $46 0. 553 0. 564 0. 577 0. $93 0. 612 0. 633 0. 653 
0. 000 ° ona ° ae oO. 7 °. res 0.270 oO. 302 Fa af e 3 
1. 703 1. 689 1. 647 1. 582 1.49 1.395 1.2 . : 
3-617 3- 603 3. 562 3.494 3.403 3-291 3. ie 3.019 2. 869 
0. 70 1.538 1. 540 1.548 1. 560 1.578 1.599 1.62 1.650 1. 679 
0. 535 0. 537 O. 543 ° 354 0. 568 0. 586 oO. 608 0. 626 0. 647 
0. 000 0. 063 0. 123 0. 180 0. 230 0. 272 O- 305 0. 326 0. 337 
1. 692 1. 678 1, 637 1.573 1. 488 1. 389 1. 280 1. 168 1.057 
3. 601 3. 587 3- 547 3. 482 3.393 3- 284 3-157 3.017 2. 869 
9.75 1. 543 1.546 1. 553 1. 566 1. 582 1. 603 1.627 1,654 1. 682 
0. 525 0. 528 0. 534 0. 545 0. 560 0. $78 0- 598 0. 619 0. 641 
0. 000 0. 063 0. 124 0. 181 0. 232 0. 274 0. 307 0. 328 0. 338 
1, 680 1. 667 1.627 1. 563 1.480 1. 382 1-275 1. 164 1.054 
3- 583 3-570 3. $32 3.469 3. 383 3. 276 3-152 3.015 2, 868 
9. 80 1.549 1.551 1.55 1,571 1.58 1. 608 1,632 1,658 1, 686 
0. 516 ) 33 Co) 332 co) He fe) a 0. 570 0.591 0. 613 0. 635 
0. 000 0. 064 0. 126 0. 183 0. 234 0. 276 0. 309 0. 330 0. 340 
1. 668 1. 655 1.615 1.553 1.471 1.375 1. 269 1.159 1. 050 
3. 565 3- 552 3-515 3.454 3-371 3. 267 3. 146 3.012 2. 866 
0. 85 1.554 1.557 1.564 1.576 1. 592 1.613 1. 636 1. 
0. 507 0. 509 0.516 0. 528 0. 544 0. 562 0. 584 oO. 
0. 000 0. 064 0. 127 0. 185 0. 236 0. 278 0. 311 ©: 
1. 655 1. 642 1. 604 1. 542 1. 462 1. 367 1. 263 1. 
3. 545 3. 533 3-497 3. 439 3. 358 3. 257 3. 139 3: 
9. 90 1. 560 1. 562 1. 569 1,581 1. 597 1.617 1, 640 
Bred: | PBS O08 1 |. sO85OR- 4! 20.5 to 0. 535 9.555 0.577 
0. 000 0. 065 0. 128 0. 186 0. 237 0. 280 O, 312 
1. 641 1. 628 1.591 1.531 1.452 1.359 1,256 
3. 524 3-513 3-479 3. 422 3-344 3. 246 3.131 
0. 95 1. 565 1. 568 1.575 1.586 1. 602 1. 622 1. 645 
0. 488 0. 491 0. 498 0.511 0.527 0.547 0. 570 
0. 000 0. 065 0. 129 0, 187 0. 239 0. 282 0. 314 
1,627 1. 614 1. 578 1.519 1. 442 1.350 1.249 
3- 593 3-492 3-459 3. 404 3- 329 3-234 3. 122 
100 1.571 1.573 1. 580 1. 592 1. 607 1. 627 1. 649 
0. ¢79 0. 481 0. 489 0. 502 0. 519 0. 540 0. 563 
0. 000 0. 066 0. 130 0, 189 0. 241 0. 284 0. 316 
1,612 1. 600 1. 564 1, 506 1.431 1.341 1. 242 
3. 480 3- 469 3- 438 3. 385 3.313 3. 221 3. 112 
F, 0. 615 0. 615 0. 617 0. 619 0. 622 0. 625 0. 630 


417 


Mo = 4, By = 25°, « = 10° 
% 


: 101915’ | 112°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30’ | 168°45’ | 180°00’ | 180°00’ 
y 1. : ‘ 
; fs 0. 5 . 
0. 289 0. 281 0. 251 0. 224 0.179 0. 123 0. 063 0. C00 9. 000 
0. 949 0. 854 0.775 0. 714 0. 670 0. 641 0. 625 oO. on 0. 61 
2. 372 2. 196 2. 035 1.930 1. 842 1. 783 1.749 1. 63 1.73 
0. 05 1, 640 1. 672 1. 703 1. 733 1.759 1.779 1.793 1 p2 
0. 753 o. 768 0. 783 0.797 0. 810 0. 820 0, 826 0. 828 
0. 294 0. 285 0. 264 © 330 0. 184 0, 129 0. 067 0. 000 
0. 952 0. 857 °. 778 0. 716 o. 671 0. 641 0. 62 0. 619 
2.570 2. 426 2. 310 2,228 2.179 2.155 2. 14 2.147 
0. 10 1,651 1, 682 1.713 1.742 1. 766 1. 785 1.797 1. 801 
0. 747 0. 763 0. 778 0.791 0. 803 0. 813 0. 818 0. 820 
0. 302 0. 293 0. 272 0. 238 0. 192 0. 135 0. 070 0. 000 
0.955 0. 859 0.779 0.717 0. 672 0, 641 0, 624 0. 619 
2. 608 2. 466 2. 348 2.261 2. 202 2, 167 2. 150 2.145 
0.15 1. 658 1. 690 1.720 1.748 1.772 1.790 1, 801 1. 805 
0. 740 0. 756 0.771 0. 785 0. 797 0. 806 0, 811 0. 813 
0. 308 0, 299 0. 277 0. 243 0. 196 0, 138 0,071 0. 000 
0. 957 o. 861 0. 781 0. 718 0, 672 0. 641 0. 623 0. 618 
2. 633 2. 492 2. 371 2. 280 2.215 2.173 2,150 2. 143 
0. 20 1, 665 1. 696 1. 726 1.753 1.776 1.794 1, 804 1. 808 
0. 733 0. 749 0. 764 0. 778 0. 790 0.799 0, 805 0. 807 
0. 313 0. 303 0. 281 0. 247 0. 199 0. 140 0, 072 0. 000 
0. 958 0. 862 0. 782 0.719 0. 672 0, 640 0, 622 0. 616 
2. 653 2.511 2. 388 2, 292 2,222 2.175 2, 148 2. 140 
0. 25 1. 670 1.701 1.731 1.758 1.781 1.797 1. 808 1.811 
0. 725 0. 742 0. 758 0.771 0. 783 0. 792 0. 798 0. 800 
0. 317 0. 307 0. 285 0. 249 0. 201 0. 141 0. 073 0. 000 
0.959 0. 863 0. 783 0.719 o. 671 0. 639 0. 621 0. 615 
2. 668 2. 525 2.401 2. 301 2. 226 2.175, 2. 145 2. 136 
0. jo 1.675 1. 706 1. 736 1. 762 1. 784 1. 801 1.811 1, 815 
0. 718 0. 735 0.751 0. 765 0.777 0. 786 0. 792 0. 794 
0. 320 0. 310 0. 287 0.251 |° 0.202 0. 142 0. 073 0. 000 
0. 960 0. 864 0. 783 0. 718 0. 670 0. 638 0. 619 0. 613 
2. 680 2. 537 2.410 2. 307 2.229 2. 173 2. 141 2.131 
0. 35 1. 680 1.711 1.740 1. 766 1. 788 1. 804 1.814 1. 818 
0. 712 0. 729 0. 745 0. 759 0.771 0. 780 0. 786 o. 788 
0. 323 era 0. 289 0, 252 0. 203 0. 142 0. 073 0. 000 
0. 960 0. 864 0. 783 0, 718 0. 669 0. 636 0. 616 0. 610 
2. 690 2. 546 2.417 2.311 2. 229 2.171 2. 136 2.125 
0. 40 1. 685 1.715 1.744 1.770 1.792 1. 808 1.818 1. 821 
0. 705 O. 722 0. 738 0. 753 0. 765 0. 774 0. 780 0. 782 
0. 325 0. 314 0. 290 0. 253 0. 203 0. 143 0. 073 0. 000 
0. 960 0. 864 0. 782 0. 717 0. 668 0. 634 0. 614 0. 608 
2. 698 2. 553 2. 423 2.314 2. 229 2. 168 2. 130 2.119 
0. 45 1. 689 1.719 1.748 1.774 1.795 1.811 1. 821 1. 824 
0. 698 0. 716 0. 732 0. 747 0. 759 0. 768 0.775 0.776 
0. 327 0. 315 0. 291 0. 254 0, 204 0. 143 0. 073 0. 000 
©. 959 0. 864 0. 782 0. 716 0. 666 0. 632 0. 611 0. 605 
2.705 2.559 2. 427 2. 315 2,227 2.163 2. 123 2. 113 
0. 50 1. 693 1.723 1.752 1.777 1.799 1.815 1. 824 1,828 
0. 692 0. 710 0. 726 0. 741 0. 753 0, 762 0. 770 0.770 
0. 329 0. 317 0. 292 0. 254 0. 204 0. 143 0. 073 0. 000 
0.959 0. 863 0. 781 0.714 0. 664 0. 62 0. 607 0. 602 
2.710 2. §63 2.429 2.315 2.224 2.15 2. 115 2.106 


418 


Meo = 4, By = 25°, @ = 10° 
- a 
101715" | 112°30' | 123°45° | 135°00" | 146°15' | 157°30" | 168°45' | 180700" | 180°00"_ 


a nee ee oer 


1, 697 1.727 1.755 1. 781 1, 802 1, 818 1. 828 1.831 
0. 686 0. 70. 0,721 0. 735 0. 747 0. 756 0. 765 0. 764 
0. 331 0. 31 0. 293 0. 254 0. 204 0. 142 0. 073 0. 000 
0.957 0. 862 0.779 0.713 0. 662 0, 626 0. 603 0. 599 
2.713 2. 566 2. 431 2.314 2,221 2.152 2. 106 2.098 
1.701 1.730 1.759 1. 784 1. 805 1. 821 1. 831 1.834 
0. 680 0. 698 0.715 0. 730 0. 742 0. 751 0.759 0.759 
0. 332 0. 319 0. 29 0. 254 0. 203 0, 142 0. 073 0, 000 
0. 956 0, 860 0.77 0.711 0. 659 0, 623 0. 599 0. 596 
2. 716 2. 568 2. 431 2. 312 2.216 2. 146 2. 098 2. 089 
1. 704 1. 734 1, 762 1. 787 1, 809 1, 825 1, 834 1. 837 
0. 674 0. 693 9. 710 0. 724 0. 736 0. 745 9. 753 0. 753 
0. 334 0. 320 0. 293 0. 254 0. 203 0, 142 0. 073 0, 000 
0.954 0. 859 0.776 0. 708 0. 656 0. 620 0. 597 0. 592 
2.717 2. 569 2.431 2. 310 2,211 2. 138 2, 092 2. 080 
1. 708 1.737 1.765 1.791 1, 812 1, 828 1, 838 1, 841 
0. 668 0. 687 0. 704 0.719 O. 731 0. 740 0. 745 0. 747 
0. 335 0. 320 0. 293 0. 254 0. 202 0. 141 0, 072 0, 000 
0. 952 0. 857 0. 774 0. 706 0. 653 0. 616 0. 594 0. 588 
2.718 2. 569 2.429 2. 306 2.205 2. 130 2. 085 2.070 
1.712 1.741 1.769 1.794 1,815 1, 831 1.841 1. 844 
0. 662 0. 682 0, 699 0.714 0. 726 0. 734 0. 740 0. 742 
0. 336 O, 321 0. 293 0. 253 0. 202 0. 141 0, 072 0, 000 
0.950 0. 855 0. 772 0. 703 0. 650 0. 613 0. 590 0. 583 
2.717 2. 568 2.427 2. 302 2. 198 2,122 2.075 2.059 
1.715 1.744 1.772 1.797 1.819 1.835 1. 845 1. 848 
0. 657 0.677 0. 694 0. 708 0. 720 0.729 0. 734 0. 736 
0. 337 0, 321 0. 293 0. 253 0, 201 0. 140 0, 072 0. 000 
0.947 0, 852 0. 769 0. 700 0, 647 0. 609 0. 586 0.579 
2.716 2. 566 2. 424 2. 297 2.191 2,112 2. 064 2. 048 
1,719 1.748 1.775 1, 801 1, 822 1. 838 1, 848 1. 852 
0. 651 0. 671 0. 689 0. 703 0.715 0. 723 0. 728 0. 730 
0. 338 0. 322 0. 293 0. 253 0. 201 0. 139 0.071 0. 000 
0. 944 0, 849 0. 766 0, 697 0. 643 0. 604 0. 581 ©. $74 
2.713 2. 564 2. 420 2.291 2. 183 2. 102 2, 052 2.035 
1.722 1.751 1.779 1, 804 1. 826 1. 842 1. 852 1. 856 
0. 646 0, 666 0, 684 0, 698 0. 709 0. 718 0. 723 0. 724 
0. 338 O, 322 0. 293 0, 252 0. 200 0. 139 0.071 0. 000 
0. 940 0, 846 0. 763 0, 693 0, 638 0. 599 0. 576 0. 568 
2.710 2. 560 2. 415 2, 284 2.174 2. 090 2. 039 2.022 
1.726 1.754 1.782 1. 80 1. 829 1, 846 1, 856 1, 860 
0. 640 0, 661 0. 679 3. er 0. 704 0, 712 0. 716 0. 718 
0. 339 O. 322 0, 293 0. 251 0. 199 0, 138 0. 071 0, 000 
0. 937 0, 843 0, 760 0. 689 0, 634 0. 594 0. 570 0. §62 
2. 706 2.556 2, 410 2,276 2, 164 2,078 2,025 2, 007 
1.729 1.758 1.78 1,811 1, 833 1. 850 1, 860 1, 864 
0. 635 0. 656 oO. ee 0. 688 0. 698 0, 706 0. 710 0. 712 
0. 340 0, 322 0, 292 0, 251 0. 199 0, 138 0. 070 0, 000 
0. 933 0. 839 0. 756 0. 68 0. 629 0, 588 0. 564 0. 556 
2.701 2.551 2. 403 2. 26 2, 153 2, 064 2.010 1.991 
0. 645 0. 650 0. 655 0. 659 0, 661 0, 663 0, 664 0. 665 


19 


Mo = 4, Bx = 80°, & = 5° 
% 


| 0°00’ | 11°15’ | 22°30" | 33°45’ | 45°00’ | 56°15" | 67°30’ | 78°45" * | 90 90°00" 
0. 00 1. 384 1. 385 1. 388 1. 393 1. 399 1. 407 1.416 1. 426 1. 437 
0. 799 0. 799 0. 801 0. 804 0. 808 0. 812 0. 817 0. 823 0. 829 
0. 000 0. 023 0. 046 0. 067 0. 086 0. 102 0.115 0. 123 0. 126 
1. 813 1. 805 1. 782 1.746 1.698 1. 640 1.577 1.510 1.444 
3- 749 3- 737 3-704 3- 649 3-576 3-489 3- 392 3. 288 3- 183 
0. 05 1. 390 1. 392 1. 397 1. 405 pas 1.428 1. 443 ee 1. 478 
0. 788 0. 789 0. 792 0. 797 0. 803 0. 811 0, 820 o. 0. 840 
0. 000 0. 025 0. 050 0. 073 0. 094 0.111 0. 124 0. rH 0. 137 
1.812 1. 804 1. 782 1.745 1.697 1. 640 1. 578 1.511 1.444 
3-761 3- 740 3-714 3-674 3-621 3-558 3-4 3. 415 3- 343 
0. 10 1. 1. 398 1. 40 1.411 1. 422 1.4 1.451 1, 468 1. 48 
oO. 3% oO. Hs 0. 3 0. 786 oO. bs 0. a 0. 810 0. 821 °. 33 
0. 000 0. 026 0. 052 0. 077 0. 09 0. 116 0. 130 . 140 0. 144 
1.811 1. 803 1.780 1.744 1.696 1.639 1.576 1.510 1.444 
3- 746 3- 738 3-714 3-675 3- 624 3- 563 3-495 - 424 3-352 
0.15 1. 493 1.4 1. 409 1. 417 1. 428 1. 442 1.457 1. 474 1. 492 
0. 76: 0. 769 0. 772 0.777 0. 783 0. 792 0. 801 0. ©. 823 
0. 000 0. 027 0. 05; _ 0.079 0. 102 0. 120 0. 135 0. 145 0. 149 
; 1.808 1. 800 1.77 1.742 1. 694 1.638 1.575 1.5 1. 442 
3-742 3+ 734 3-711 3- 674 3- 624 3-564 3. 498 3. 42 3-357 
0. 20 1. 409 1.410 1.415 1. 423 1. 434 1.448 1. 463 1, 480 ty 
0. 758 0.759 0. 762 0. 767 0. 774 0. 782 0. 792 0. 803 0. 814 
0. 000 0. 028 0. 056 0. 082 0. 105 0. 124 0. 139 0. 149 0. 153 
1. 895 1.797 1.775 1. 739 1. 692 1. 635 1. 573 1.506 1. 440 
3-737 3- 730 3-707 3-670 3-622 3- 563 3-498 3. 428 3-359 
0.35 1.415 1. 416 1.421 1.429 1.440 1.454 1.469 1.486 1.50. 
0. 748 0. 749 0. 752 0. 758 0. 765 0.773 0. 783 0. 794 0. 80 
0. 000 0. 029 0. 057 0. 084 0. 107 0. 127 0. 142 0. 152 0. 15 
1. 800 1.793 1.771 1.735 1. 688 1. 632 1.570 1. 504 1. 43 
3-734 3- 724 3- 702 3- 666 3 618 3-561 3-497 3. 429 3-359 
0. 30 1.421 1. 422 1.427 1. 435 1. 446 1.460 1.475 5386 1.510 
0. 738 0. 740 0. 74 0. 74 0. 756 0. 764 0.775 6 0. 797 
0. 000 0. et) 0. 05 0. O85 0. 109 0. 129 0. 145 . 155 0. 160 
1.795 1. 78 1. 766 1.731 -| 1.684 1. 628 1. 566 1. 500 1.435 
3- 724 3-717 3- 695 3- 660 3- 613 3-557 3-494 3+ 425 3-357 
0. 35 1.427 1. 428 1. 433 1.441 1.452 1. 465 1. 481 1. 498 1.515 
0. 729 0. 730 0. 734 0. 739 0. 747 0. 756 0. 766 0. 778 0. 789 
0. 000 0. 030 0. 059 0. 087 0. 111 0. 132 0. 147 0. 158 0. 163 
1.790 1. 782 1. 760 1.725 1. 679 1. 623 1.562 1.496 1.431 
3-716 3- 708 3- 687 3- 653 3- 607 3-552 3- 489 3. 422 3-354 
0. 40 1. 432 1. 434 1.439 1.447 1.458 1.471 1.486 1. 503 1.521 
0. 720 0. 721 0. 725 0. 731 0. 738 0. 747 0. 758 0.770 0. 782 
0. 000 0. 031 0. 060 0. 088 0. 113 0. 134 0. 150 0. 160 0. 165 
1. 783 1.776 1. 754 1.719 1. 673 1. 618 1.557 1. 492 1. 426 
3- 706 3- 699 3- 678 3- 645 3- 600 3-545 3- 484 3-418 3- 349 
0. 45 1. 438 1.440 1.445 1. 453 1.464 1.477 1. 492 1. 509 1, 526 
0.711 0. 713 0. 716 0. 722 0. 730 0. 739 0. 750 0. 762 0. 774 
0. 000 0. 031 0. 061 0. 090 0. 115 0. 136 0. 152 o. 162 0. 167 
1.776 1. 769 1. 747 1.713 1. 667 1.612 1.551 1.487 1. 422 
3- 696 3- 689 3. 668 3- 635 3 591 3- 538 3-477 3-411 3+ 344 
: . 5 $ . 1. 1.497 1.514 1.531 
. 4 . . . oO. 0. 742 0. 754 0. 766 
. : : . : o. 0. 154 0, 164 0. 169 
: : : . : . 1. 545 1.481 1.416 
° ° : 2625 +502 | 3-469 3- 403 3- 337 


Moo = 4, Bx = 30°, a = 5° 


% 
0°00" | 11°15" | 22°30" | 33°45’ | 45°00 | 56°15’ | 67°30" | 78°45’ | 90°00’ 
1. 450 1. 451 1. 456 1. 46 1. 475 1, 488 1. 503 1.519 1. 536 
0. 694 0. 695 0. 699 on aoe 0. 713 0. 723 0. 734 0. 746 0. 759 
0, 000 0, 032 0. 063 0. 092 0, 117 0. 139 0.155 0. 166 0.171 
1. 760 1.752 1.731 1.697 1, 652 1.599 1.539 1.476 1.411 
3. 672 3. 665 3. 646 3. 614 3-571 3-519 3- 460 3-397 3-379 
1.456 1. 457 1. 462 1. 470 1. 480 1.493 1. 508 1.525 1.542 
0. 686 °. ah °. bot °. 87 ©. 705 0.715 0. 726 9. 739 0. 752 
0. 000 O. 032 0. 064 0. 093 0.119 0. 140 0. 157 0. 168 0. 172 
1:751 1.743 1.723 1. 689 1, 644 1.591 1.531 1. 468 1.44 
3. 658 3. 652 3. 633 3. 602 3. 560 3-509 3- 450 3- 386 3- 30 
1. 461 1. 463 1. 468 1.4 1, 486 1. 499 1.514 1. 530 1.547 
0. 677 0. 679 0. 683 °. ah 0. 697 0. 707 0.71 0. 731 o. 744 
0. 000 0. 033 0. 064 0. 094 0. 120 0, 142 0. 15 0. 169 0. 174 
1.741 1. 734 1.713 1. 680 1, 636 1. 583 1. 524 1. 461 1.397 
3. 644 3. 638 3. 619 3. 589 3.548 3.497 3-440 3+377 3-310 
1. 467 1. 46 1, 1,481 1. 492 1, 504 1.519 1.535 1.552 
0. 669 °. °. ot 0, 681 0. 689 9.700 0.711 0. 724 0. 737 
0, 000 ©. 033 0, 065 0. 095 0, 121 ©. 143 0. 160 0. 170 0. 175 
1.731 1.724 1.703 1. 670 1. 627 1.574 1.516 1. 453 1. 390 
3. 629 3. 623 3. 604 3-575 3- 534 3. 485 3- 428 3- 364 3-30 
1.47 1.47 1 1.48 1.497 1.510 1.524 1.540 1.557 
° ea 0. He °. Hs oO. Pie °. 6g 0, 692 0. 704 0. 717 3. 330 
0. 000 0. 033 0. 066 0. 096 oO, 122 0. 144 0. 161 0. 172 o. 176 
1. 720 1.713 1, 693 1. 660 1,617 1.565 1. 507 1.446 1. 383 
3-613 | 3.607 | 3.589 | 3.560 | 3.520 | 3.471 3 415 3- 355 3 288 
1.479 1. 480 1.48 1.4 1. 593 1.515 1. 530 1.545 1.562 
0. 653 0. 654 fr) &8 fo) eee 0. 674 0. 685 0. 697 0. 710 0.773 
0. 000 0. 033 0. 066 0. 096 0. 123 0. 145 0. 162 0.173 0.177 
1. 708 1.701 1, 682 1. 649 1, 607 1.555 1. 498 1. 437 1. 374 
3. 596 3. 590 3-572 3-544 3. 505 3-457 3. 402 3-341 3- 276 
0. 85 1. 48 1. 486 1.491 1. 498 1, 508 1.521 1.535 1.551 1. 567 
° ae 0. 646 ro) aa te) he 0. 666 0. 677 0. 689 0. 703 0. 716 
0. 000 0, 034 0. 067 0. 097 0. 124 0. 146 0. 163 0. 174 o. 178 
1. 696 1. 689 1.670 1. 638 1.596 1.545 1. 488 1. 427 1. 366 
3.578 3. 572 3.555 3-527 3. 489 3- 442 3- 387 3- 326 3. 263 
0.90 1.491 1.492 1, 1. 50. 1,514 1. 526 1.540 1.556 1.572 
0 837 0. 638 °. as ° ie 0. 659 9. 670 0. 682 0. 696 0. 710 
0. 000 0. 034 0. 067 0. 098 0. 125 0. 147 0. 164 0. 175 0. 179 
1. 683 1. 677 1.657 1, 626 1.585 1.535 1. 478 1.419 1. 357 
3-559 3- 553 3. 536 3. 509 3. 472 3. 426 3. 372 3- 313 3-249 
0.95 1. 497 1. 498 1.50 1.510 1, 520 1. 532 1.546 1.561 1.578 
0. 629 0. 630 ° aa 0. Te 0. 651 o. 662 0. 675 0. 689 0. 703 
0. 000 0. 034 0. 068 0. 099 o. 126 o. 148 0. 165 0. 176 0. 180 
1.670 1, 664 1.644 1.614 1.573 1.523 1. 467 1. 408 1. 347 
3-539 3- 533 3-517 3. 490 3. 454 3-409 3-355 3-297 3- 233 
1.00 1. 50 1.50 1.50 1.516 1, 526 1. 538 1.551 1. 567 1. 583 
°. OF °. gf 0. ao 0. aa 0, 643 0. 655 0. 668 0. 681 0. 696 
0, 000 0. 034 0. 06 0. 099 0. 127 0. 149 0. 166 0.177 0. 181 
1.656 1. 650 1,631 1.601 1. 560 1.511 ? 
3.518 3.513 3-497 3.471 3.435 3-390 
F, 0. 762 0. 762 0. 762 0. 763 0. 764 0. 765 
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Moo = 4, Bx = 30°, & = 5° 


168°45’ 


1. 476 1. 484 1. 489 1. 492 
0. 852 0. 856 0. 859 0. 861 
0. 092 0. 072 0. 050 0.025 
1,225 1. 190 1.165 1.150 
2. 827 2. 768 2.726 2. 700 
1.548 1.561 1.571 1.577 
0. 881 o. 338 o. 34 0. 898 
0. 100 0. 079 0. 055 0. 028 
1.225 1.190 1.165 1.149 
3.120 3. 089 3. 068 3.056 
1.554 1, 567 1.576 1. 582 
0. 872 oO. 386 o. he 0. 889 
0. 106 0. 084 0. 058 0. 030 
1.224 1.189 1.164 1.148 
3. 126 3. 092 3. 069 3.055 
1. 560 1.572 1. 582 1. 587 
0. 864 oO. an o. ba7 0. 881 
9. 110 0. 087 0. 060 0. 031 
1,22 1. 187 1. 162 1.147 
3.12 3. 092 3. 067 3. 052 
1. 565 1.578 1. 587 1. 592 
0. 856 °. 33 0. 869 0. 873 
0. 113 0. 090 0. 062 0. 032 
1, 221 1.185 1.160 1.144 
3.127 3.091 3. 064 3.048 
1.971 1. 583 1. 592 1.597 
0, 848 O. ase 0. 861 0. 865 
0.116 0. 092 0. 063 0. 032 
1.218 1. 183 1.157 1. 142 
3.125 3. 087 3. 060 3. 043 
1.576 1. 588 1. 597 1, 602 
0. 840 0. 848 0. 854 0. 857 
0. 118 0. 093 0. 065 0. 03 

1.215 1. 180 1.154 1.13 

3. 122 3. 083 3.055 3. 037 
1. 581 1.593 1. 601 1. 607 
0. 833 0. 840 0. 846 0. 850 
oO. 120 0. 095 0. 065 0. 033 
1,212 1.176 1.150 1.135 
3-117 3.077 3. 048 3. O31 
1. 586 1.597 1. 606 1. 612 
0. 825 0. 833 0. 839 0.843 
0. 121 0. 096 0. 066 0. 034 
1. 208 1.172 1,146 1, 131 
3.111 3.071 3. 041 3. 023 
1. a5 1. 602 1.611 1, 616 
0. 818 0. 826 0. 832 0. 836 
©. 122 0. 097 0. 067 0. 034 
1. 203 1. 167 1.142 1,126 
3. 104 3. 063 3. 033 3. 014 
1. 595 1. 607 1. 616 1.621 
O. 811 0. 819 0. 825 0. 829 
0. 12. 0. 098 0. 067 0. 034 
1.19 1. 163 1. 137 1.121 
3. 096 3.055 3-024 3-005 
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Meo ve 4, Bx = 30°, «= 5° 


‘ 10171 15" | 1 12-30 | 123°45’ | 1135°00" | 1 re 157°30" | | 1645 | 180°00" | 180°00’ 


| [ 
1.55. 1.571 1. 586 1. 600 1.612 1. 620 1. 625 1. 62 
298 oO. os | ° 7h3 0. 795 0. 804 o. 812 0. 818 o. 822 0834 
0. 169 0. 160 0. 145 0.125 0. 098 0. 068 0. 035 0. 000 
1, 348 1. 290 1. 237 1. 193 1.157 1.131 1.116 1.110 
3. 262 3. 198 3. 139 3. 088 3. 046 3.014 2.995 2. 989 
0, 69 1.55 1. 576 1.591 1. 60 1. 616 1.625 1. 630 1. 632 
0. 7 0. 776 oO. 738 0. 79 o. 806 0. 812 0. 815 o. Ae 
0. 170 0. 162 0. 147 0. 125 0. 099 0. 068 0. 035 0. 000 
1, 342 1. 284 1, 232 1. 187 1,152 1.126 1.110 1.104 
3.254 3. 189 3. 130 3.078 3. 036 3. 004 | 2 984 2.978 
0. 65 1. 564 1. 580 1. 596 1. 610 1.621 1. 629 1. 635 1. 636 
0.757 0.770 0. 781 0. 791 0. 799 0. 805 0. 809 0. 810 
0. 172 0. 163 O. 147 0. 126 0. 100 0. 069 0. 035 0. 000 
1. 336 1. 278 1. 226 1.181 1.145 1.119 1. 104 1. 098 
3. 244 3. 180 3. 120 3. 068 3.025 2. 993 2.973 2. 966 
0, 70 1. 569 1. 585 1. 601 1.614 1, 626 1. 634 1. 639 1.641 
0. 750 0. 763 0. 774 0. 784 0. 792 0. 799 0. 802 0. 804 
0. 173 0. 164 0. 148 0. 127 0. 100 0. 069 0. 035 0. 000 
1. 329 1.271 1.219 | 1.175 1.139 1.113 1. 097 1.092 
3. 234 3. 169 3. 110 3.057 3.013 2.981 2.961 2.954 
0.75 1. 574 1, 590 1. 606 1.619 1, 630 1. 639 1. 644 1. 646 
0. 743 0. 756 0. 768 0. 778 0. 786 0. 792 0. 796 0.797 
0. 174 0. 165 0. 149 0. 128 0. 101 0. 069 0. 035 0. 000 
1,321 1.264 1,212 1, 168 1, 132 1, 106 1. 090 1. 085 
3.222 3.158 3.098 3.045 3.001 2.968 2.947 2.940 
0, 80 1.579 1.595 1.610 1.624 1. 635 1, 643 1.649 1. 650 
0. 737 0. 749 0. 761 0.771 0. 780 0. 786 0. 789 0.791 
0.175 0. 166 0. 150 0. 128 0. 101 o. 070 0. 035 0. 000 
1, 313 1.256 1. 205 1. 160 1.125 1,099 1. 083 1.078 
3. 210 3. 146 3-086 3. 032 2. 988 2.954 2. 934 2.927 
0. 85 1. 584 1. 600 1. 615 1. 629 1. 640 1. 648 1. 653 1.655 
9. 730 Oo. 743 ©. 755 0. 765 9°. 773 9.779 0. 783 0. 784 
0. 176 0. 166 0. 151 0. 129 0. 101 0. 070 0. 035 0. 000 
1.305 1. 248 1. 197 1. 153 1. 117 1.091 1.075 1.070 
3-197 3-133 3-072 3-018 2 974 2.940 2.919 2.912 
0. 90 1. 589 1. 605 1. 620 1. 634 1.645 1. 653 1. 658 1. 660 
0. 723 0. 736 0. 748 0. 758 0. 767 9°. 773 0. 777 0. 778 
0.177 0. 167 0. 191 0. 129 0. 102 0, 070 0. 036 0, 000 
1,297 1. 240 1. 189 1.145 1. 109 1. 083 1. 067 1.061 
3. 183 3.119 3-058 3. 004 2.959 2.925 2. 903 2. 896 
0.95 1. 594 1. 610 1. 625 1. 638 1 650 1. 658 1. 663 1.665 
0. 716 0. 730 0. 742 0. 752 0 760 0. 767 0. 770 0.772 
0.177 o. 168 oO. 152 0. 129 oO. 102 0, 070 0. 036 0. 000 
1, 287 1. 231 1. 180 1. 136 1. 100 1.074 1.058 1.053 
3. 168 3. 104 3. 043 2. 989 2. 943 2. 909 2. 887 2. 880 
1.00 1.599 1.615 1. 630 1. 643 1. 655 1. 663 1. 668 1.670 
0. 710 0. 723 0. 735 0. 745 0. 754 0. 760 0. 764 0. 765 
0. 178 0. 168 0. 152 0. 130 0. 102 0. 070 0. 036 0. 000 
1.278 1, 222 1.171 1.127 1.091 1,06 1.049 1.044 
3.153 3. 088 3-027 2. 972 2. 926 2. 891 2. 870 2. 863 
Fy 0. 769 0. 769 0. 779 0. 770 0.771 0.771 0.771 0.771 
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Mo = 4, Bx = 30°, a = 10° 
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| 33°45" | 45°00" | 56°15" | 


0°00’ 67°30" 90°00’ 


11915" | 22°30" 


0. 00 1, 269 1.271 1.277 1. 286 1, 299 1, 316 1.335 1, 356 1,379 
0. 732 0. 733 9. 737 0. 742 0. 750 9. 759 0. 770 0, 783 0. 796 
©, 000 0. 046 0, 092 0. 135 0. 174 0, 208 0. 236 0, 256 ©, 267 
2,182 | 2.164 2, 112 2. 030 1,923 1.797 1, 662 1, 524 1, 389 
4.018 | 3.994 3-925 3. 815 3. 669 3. 496 3- 304 3. 104 2.905 
0. 05 1,275 1,278 1, 287 1, 301 1, 320 1.344 1. 372 1, 404 1, 438 
0,721 0. 722 0. 727 0. 736 0. 747 0. 761 0. 778 0, 797 0, 817 
©, 000 0. 049 0. 097 0. 143 0. 184 0, 219 ©. 247 0, 266 0, 276 
2.181 2. 164 2.112 2. 030 1.924 1 798 1, 664 1, 526 1, 392 
4.017 3. 998 3-941 3. 850 3. 730 3.5 3. 432 3.271 3. 113 
0. 10 1, 282 1. 285 1.294 1. 309 1. 329 1, 354 1. 383 1.415 1. 450 
©. 709 0.711 0.717 0. 726 0. 738 0. 753 0.771 0. 790 0, 811 
©. 000 0. 051 0. 101 o. 148 0. 191 0, 227 0. 256 0, 276 0, 287 
2.179 2. 162 2.111 2. 029 1.923 1.799 1. 665 1, 528 1, 394 
4.015 3.996 3-942 3. 856 3. 742 3. 607 3. 458 3. 303 3. 150 
0.15 1, 289 1, 292 1, 301 1,316 1. 336 1. 362 1.391 1, 424 1.459 
0. 698 0. 700 0. 706 0.715 0. 728 0. 744 0. 763 0, 783 0, 805 
0.000 | 0.053 0. 105 0. 153 0. 197 0, 234 0. 264 0, 285 0, 296 
2.176 2.159 2. 108 2. 028 1,922 1.799 1. 666 1, 529 1, 395 
4.011 3-993 3.942 3. 859 3-749 3. 619 3-475 3. 324 3. 176 
0. 20 1,296 1.299 1. 308 1. 323 1.344 1, 369 1.399 1, 431 1, 467 
0, 687 0. 689 0. 695 0. 705 0.719 0.735 0. 754 0,775 0. 797 
Oo, 000 0. 054 O, 107 0. 157 Oo, 202 0, 240 0. 270 oO, 292 0. 303 
2,172 2.155 2.105 2, 025 1,921 1,798 1.665 1, 529 1, 396 
4.095 3. 989 3-939 3. 859 3. 754 3. 628 3. 487 3.341 3. 194 
0. 25 1. 302 1. 305 1.315 1. 330 1.350 1, 376 1.406 1, 43 1.474 
0. a7 0. 679 0. 685 0. 695 0.709 oO. aie c. 746 °, 508 0.790 
0. 000 0. 056 0. 110 0. 161 0. 206 0. 245 0. 276 0. 298 0, 310 
2.167 2.150 2.101 2.021 1.918 1.796 1. 664 1. 529 1, 396 
3-999 3- 983 3-935 3- 858 3- 756 3. 633 3-497 3. 353 3. 209 
©. 30 1. 309 1. 312 1.321 1. 336 1. 1.38 1. 412 1.445 1. 480 
3. ase 0. 669 0. 675 oO. 886 0. aE ° 333 0. 738 0, 760 0. 783 
0. 000 0. 057 0. 112 0. 164 0. 210 0.250 0. 281 0. 303 0. 315 
2. 161 2.145 2.095 2.017 1.914 1.794 1. 663 1, 528 1.396 
3-991 3-975 3-929 3- 855 3. 756 3. 637 3- 504 3. 363 3. 221 
0. 35 1.315 1. 318 1, 328 1. 343 1. 363 1. 38 1.419 1,451 1, 486 
° fe) a2 0. 659 0. 665 o. 676 0. 691 ° ee 0. 730 0. 752 0. 776 
0. 000 0. 05 0. 114 0. 167 0.214 0. 254 0. 286 0, 308 ©, 320 
2.154 2. 138 2. 089 2.011 1.910 1.791 1. 660 1, 526 1, 395 
3. 982 3- 967 3.922 3- 850 3- 754 3. 639 3. 509 3. 370 3. 230 
0, 40 1. 322 1. 325 1. 334 1. 349 1. 370 1.39 1.425 1, 457 1, 492 
0. 646 0. 649 0. 656 o. 667 0. 682 ° ao 0. 722 0.745 0, 769 
0. 000 0. 059 0. 116 0. 170 0. 218 0. 258 0. 291 0, 313 0. 324 
2. 147 2. 130 2. 082 2. 005 1.905 1. 787 1. 658 1, $24 1, 39 
3-972 3-957 3-914 3. 845 3-751 3. 639 3. 512 3. 376 3. 23 
0. 45 1. 328 1.331 1.340 1.355 1. 376 1.401 1.,431 1, 46 1, 497 
0. 637 0. 639 0. 646 0. 658 °. a °. boa °. a 0. 938 Oo, me 
0. 00 0. 060 0. 118 0. 172 0. 221 0. 262 0. 295 0, 317 0, 328 
2. 138 2. 122 2.074 1.998 1. 899 1, 782 1. 654 1, 522 1, 392 
3-961 3-947 3. 905 3- 838 3-747 3. 638 3-514 3. 380 3. 243 
0. 50 1.334 1. 337 1.347 1, 362 1. 382 1. 407 1. 436 1. 468 1. 503 
? oO. ee 0. 630 0. 637 0, 649 0. 665 0. 68 0. ae 0. 730 0. 755 
0. 000 0. 061 0. 120 0.175 0. 224 0, 26 0. 298 0. 321 0. 332 
2.12 2. 113 2.066 1.991 1. 893 1.777 1.650 1.519 1. 390 
3.94 3.935 3. 895 3. 829 3-742 3.635 3.514 3. 383 3. 247 
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Mo = 4, By = 30, @ = 10° 
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a ; nr 78°45’ | 90°00’ 
; ‘| sais | asr00" | sovisr | 67°30" | 
0°00" i: ] rts" | ae | 33°45) a 
474 
1.388 | 1.413 1. 442 “4 
1.341 1.344 1.353 . te o. 56 0. 676 0. 699 oe 
See recs eet tee || (ear eae rone:'| -acate 
0, 009 0, 062 . ” 982 1, 885 1.771 . 38 
ee Pe ee pe eae eee ee 3-513 3. 384 
ees 1.374 1. 394 1,419 1.447 > ae 
ages | cbr | otis | oan | oad | o an eee aan Ue 
0.608 | 0. Pe 17 0.230 | 0 : 1.12 
| 0,062 0. 123 0.179 r 1. 765 1. 641 
ze 107 nape | . a . 13 5 le 3. 626 3. 511 3- 384 | : 
. 921 3-90 ‘ ; 1.51 
6 1. 380 1. 400 42) pty 3 oh | 0. 736 
eee a Mie a eo ae Ue 623 | 0.640 | 0.661 e: 0. 331 0. 341 
0. 599 0. 602 oe 18s 0. 232 0.275 sey 1. 507 1. 380 
0. 000 oO. 063 o. 124 L 6 1. 869 1 758 1, 635 383 3. 252 
2, 096 2. 080 2. 036 “38 3, 718 3, 620 3. 507 3 
3.905 3. 893 3. 857 3-7 8 1. 489 1. 522 
1, 386 1, 406 a Se = red 0. 703 0. 730 
1.380 a3 a an i 0,614 0, 632 : 23) = a O. 334 °. au 
7 . . 2 . 1. 
cap | SS) | cab | St | Se | sad | a0 | 3 es 
2.083 | 2.068 2. ree 282 1 3.709 3. 613 3- 503 3- | 
ae | a aera ae | 1. 436 1. 464 Sate it) 2k jay 
1,412 : P o. 
966. | 10369 | 8 Sz il eee Lect eae oe eee de 347 
81 oO. : i 0. 23 : 1. 37 
o.000 | 0.06 eo Ne 851 | 1742 1.623 | ay 3-249 
3871 | 3.860 | 3.827 | 3.772 | 3.698 | 30605 | 3.497 | 
. 871 3- 3 : 1. 532 
; ‘ | 8. 1 398 | 1.418 1.441 ap | i, Pies H oO. 275 
noe | é ue | o 384 0.597 | 0.616 : a ea | 0.339 0. 349 
0. 572 . id | 0.240 : | 1.3 
ele 0. 065 0. 129 . Ps roe 1. 734 1.616 ; be 3. 246 
ape | eee | zh | sae | 3686 | 386 nig A 
.8 3- 94 : 1. 53 
sie i | 1. 405 1. 424 1. 447 . 274 é 3 0. 712 
1.379 ; 1.382 1. 391 0. §89 0. 608 0. 631 0. 65 oat 0. 351 
0.564 | 0.567 0. 575 35 0. 242 0. 286 0. 319 1. 486 1. 363 
0.000 | 0.066 9. 130 | 3 es 1. 830 1. 725 1. 608 368 3. 243 
2.042 | 2.028 Bet Kia ee locas | 3.586 | 3.483 3 
i . 23 " : 1 ; 1. 1 
3- 834 | : 11 1. 429 1.452 1. 479 2 | °. ae 
1.386 | 1. 389 0.88 0. 600 neers aes 0. 344 O. 353 
0.555 | 0.558 ogi | 024g | oc28 ie 1.479 1. 357 
0. 000 0. 067 . 33 1.819 1.715 1. 600 * 362 3. 238 
2.026 2. 013 : ae 3. 659 3. 575 3-475 3- 
3- 813 3. 803 ied 1. 514 1.545 
1. 435 1. 458 sgh) °. 671 0. 700 
1. 392 1. 395 0. 592 0. 616 0. 643 0. 346 9. 355 
2d. 546 0. 549 0. 246 0. 290 0. 324 1. 472 1. 352 
0. 000 0. 067 1. 807 1. 705 te He 3.355 3. 233 
2. 010 1.997 3. 644 3. 562 3. 485 
3-792 3. 783 : 
1. 399 1. 402 ; i A 
oe, | oes : 
i 994 1.980 : : ; 
3-769 3-760 
0. 766 0, 766 | . 
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Moo = 4, Bx = 30°, a = 10° 
SN 
12°30" | 123°45' | 135°00" | 146°15’ 


——_——=s, 


101°15’ 157°30" | 168°45' | 180°00" | 180°00’ 


t | 
0. 00 1. 403 | 1. 426 1.449 1. 469 1.485 1.498 1.505 1.647 1. 507 
0. 810 0. 823 0. §36 0. 848 0. 857 0. 864 0. 869 0-951 0. 870 
0. 267 0. 257 0. 235 o. 201 0. 158 0. 108 0. 055 0. OOO 0. 000 
1.265 1.156 1. 063 0. 989 0. 934 0. 897 0. 875 o. 868 0. 868 
2.716 2.544 2. 395 2.274 2. 182 2.118 2. 080 2. 631 2. 068 
0.05 1.473 1.510 1.546 1.579 1. 609 1. 632 1.647 1.652 
0. 838 0. 859 0. 880 0. 900 0.917 0.931 0.940 0. 942 
0. 276 0. 265 0. 243 0. 210 0. 167 0. 116 0. 060 0. 000 
1. 268 1.198 1.065 0. 990 0. 935 0. 897 0. 875 o. 868 
2. 968 2. 843 2. 746 2. 680 2. 644 2. 631 2. 630 2. 631 
0.10 1. 486 1. 522 1.557 1.590 1. 618 1. 639 1. 652 1.657 
0. 833 0. 855 0. 876 0. 895 0. 912 0. 924 0. 932 0. 935 
0. 288 0. 277 0. 255 0.221 0. 178 0. 124 0. 064 0. 000 
1. 270 1.159 1. 066 0.991 0. 935 0. 896 0. 874 o. 867 
3. 009 2. 886 2. 786 2.714 2. 669 2. 644 2. 632 2. 629 
0.15 1.495 1.531 1. 566 1.597 1. 624 1. 644 1. 657 1. 661 
0.827 | 0.849 0. 870 0. 889 0. 905 0.917 0.925 0.927 
0.297 | 0.286 0. 263 0. 229 0. 184 0. 129 0. 067 0. 00O 
1.271 1.160 | 1.067 0.991 0. 935 0. 896 0. 873 0. 865 
3. 036 | 2.913 | 2.811 2. 734 2. 681 2. 649 2. 632 2. 626 
0. 20 1. 503 | 1.539 1.573 1. 604 1. 630 1. 649 1. 661 1. 666 
0.820 | 0.842 0. 863 0. 882 0. 898 0.910 0. 918 0. 920 
0.304 | 0.293 0. 270 0. 235 0. 189 0. 133 0. 068 0. 000 
12272 1.161 1. 067 0.991 0.934 0. 894 0. 871 0. 864 
3.056 | 2.932 2. 829 2.747 2. 689 2.651 2. 630 2. 622 
0. 25 1. 509 | 1.545 1.579 1. 609 1.635 1.654 1. 666 1.670 
0.313 | 0. 836 0. 857 0. 876 0. 892 0. 904 0.911 0.914 
0. 310 0. 299 0. 276 0. 240 0. 193 0. 135 0. O70 0. 000 
1,272 | 1.161 1. 067 0.991 0. 933 0. 893 0. 869 0. 862 
3.072 | 2. 948 2. 841 2.756 2. 693 2.651 2. 626 2. 618 
0, 30 1.516 1.551 1. 585 1.615 | 1. 640 1. 658 1. 670 1. 674 
0. 806 | 0. 829 0. 850 0. 869 0. 885 0. 897 0. 905 0. 907 
0.315 1 0.304 0. 280 0. 244 | 0. 196 0. 137 0.071 0. 000 
1272 1.161 1. 067 0.990 0. 931 o. 891 0. 867 0. 859 
3. O84 2.959 2.851 2. 763 2. 696 2. 649 2. 622 2. 613 
0, 35 1,522 1.557 1.590 1. 620 1.644 1. 663 1.674 1. 678 
0, $00 0. 823 0. 844 0. 863 0. 879 0. 891 0. 898 0. 901 
0. 320 0. 308 0. 284 0. 247 0. 198 0. 139 0. 071 0. 000 
1,272 | 1.161 1. 066 0. 988 0. 929 0. 888 0. 864 0. 856 
3. 094 2. 968 2. 858 2. 767 2. 696 2. 646 2. 617 2. 607 
0. 40 1. 527 1. 562 1.595 1. 624 1. 649 1. 667 1.678 1. 682 
0. 793 0. 816 0. 838 0. 857 0. 873 0. 885 0.892 0. 895 
0. 324 0. 312 0. 287 0. 250 0. 200 0. 140 0. 072 0. 000 
1.271 1. 160 1. 064 0. 987 0. 927 0. 886 0. 861 0. 853 
3. 102 2.976 2. 863 2.769 2. 695 2. 642 2.611 2. 600 
0.45 1, 532 1. 567 1. 600 1, 629 1. 653 1.671 1, 682 1. 686 
0. 787 0. 810 0. 832 0. 851 0. 867 0. 879 0. 887 0. 889 
0. 328 0. 315 0. 290 O. 252 0. 202 0. 141 0. 072 0. 000 
1, 26 1.158 1. 063 0. 985 0. 925 0. 883 0. 858 0. 850 
3.10 2.981 2. 867 2.770 2. 693 2. 637 2. 604 2. 593 
0. 50 1. 537 1.572 1. 604 1. 633 1.657 1.675 1. 686 1. 690 
0. 780 0. 804 0. 826 0. 845 0. 861 0. 873 0. 881 ©. 883 
0. 331 0. 318 0. 292 0.254 0, 203 0. 142 0. 073 0. 000 
1, 267 1.157 1.061 0. 982 0. 922 0. 879 0. 854 0. 846 
3. 113 2.985 2. 869 2.769 2.690 2. 632 2.597 2. 585 
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Me = 4, By = 30°, @ = 10° 
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% 
E a : a See uae = 
101°15’ | 112°30’ 123°45’ | 135°00' | 146°15’ | 157°30’ | 168°45’ | 180°00’ | 180°00’ 
t i] 
0. 55 1. 5.42 1.576 ae 609 1. 637 1. 661 1. 679 1. 690 1. 694 
0. 774 0. 798 | 0, 820 0. 839 0. 855 0. 867 0. 875 0. 878 
0. 334 0.321 | 0.294 0. 255 0. 204 0. 142 0. 073 0. 0cO 
1. 265 1.155 | 1.059 0. 980 0.919 0. 876 0. 851 0. 842 
3. 116 2.987 | 2.870 2.768 2. 685 2. 625 2. 589 2.576 
0. 60 1.547 1. 581 1. 613 1, 642 1, 665 1. 683 1. 694 1. 698 
0. 76 0. 792 0. 814 0. 834 0. 850 0. 862 0. 869 0, 872 
0. 337 0. 323 0. 296 0. 256 0. 205 0. 143 0. 073 0, 000 
1. 263 1.152 1.056 0.977 0.915 0. 872 0. 846 0. 838 
3.118 2. 989 2. 870 2.765 2. 680 2. 618 2. 580 2. 567 
0. 65 1.552 1.585 1.61 1. 646 1. 66 1. 687 1.698 1,702 
0. 762 0. 786 ° Boy ° 838 °. B4g 0. 856 0. 864 0. 866 
0. 349 0. 325 0. 298 0.257 0. 205 0. 143 0. 073 0, 000 
1. 260 1.149 1.053 0. 973 0.911 0. 868 0. 842 0. 833 
3-119 2. 989 2. 868 2. 762 2.675 2. 610 2.571 2.557 
0. 70 1.556 1.590 1,621 1.650 1. 673 1,691 1. 702 1. 706 
0. 756 0.781 0. 803 0. 823 0. 839 0. 851 0. 858 0, 861 
0. 342 O. 327 0. 299 0.258 0. 206 0. 143 0. 073 0, 000 
1. 256 1.146 4.050 0.970 0. 907 0. 863 0. 837 0, 828 
3. 118 2. 988 2. 866 2.757. | 2.668 2. 601 2. 561 2. 547 
0.75 1.561 1.594 1.625 1.654 1.677 1.695 1.706 1,710 
0. 750 0.775 0. 798 0. 817 0. 833 0. 845 0. 853 0. 855 
0. 344 0. 329 0. 300 0. 259 0. 206 0. 143 0. 073 0, 000 
1.253 1.143 1. 046 0. 966 0. 902 0. 858 0. 832 0. 823 
3.117 2.987 2. 863 2.752 2. 660 2.592 2.550 2.535 
0. 80 1. 565 1.598 1. 630 1.658 1. 681 1.699 1 fae | 1.714 
0. 744 0.770 0. 793 0. 812 0. 828 0. 840 0. 848 0. 850 
0. 346 0. 330 0. 301 0. 259 0. 206 0. 143 0. 073 0. 000 
1.249 1.139 1. 043 0. 962 0. 898 0. 853 0. 826 0. 817 
3.4115 2.984 2. 859 2. 746 2. 652 2. §82 2. 538 2. 523 
0. 85 1.569 1. 602 1. 634 1. 662 1. 685 1. 703 1.714 1.718 
0. 739 0. 764 0. 787 0. 807 0. 823 0. 835 0. 842 0. 845 
0. 348 O. 331 0. 302 0. 260 0. 206 0. 143 0. 073 0. 000 
1.245 1.135 1.039 ©. 957 0. 894 o. 848 0. 821 0. 812 
3.112 | 2 980 2. 854 2. 740 2. 643 2. 571 2. 526 2.511 
0. 90 1. $74 1. 606 1. 638 1. 666 1. 689 1. 707 1.718 1.722 
0. 733 0. 759 0. 782 0. §02 o. 818 0. 829 0. 837 0. 839 
0. 349 0. 333 0. 303 0. 260 0. 206 Oo. 143 0. 073 0. 000 
1. 240 4.131 1.034 0. 953 0. 888 0. 842 0. 815 0. 805 
3. 108 2.976 2. 848 2. 732 2. 634 2. 559 2. §13 2.497 
0.95 1.578 1.610 1. 642 1. 670 1. 694 1. 712 1. 723 1.727 
0. 728 0. 754 0.777 0. 797 0. 812 0. 824 0. 831 0. 833 
© 351 0. 334 0. 303 0. 260 0. 206 0. 143 0. 073 0. 000 
1.235 1.126 1. 030 0. 948 0. 883 0. 836 0. 808 0. 799 
3. 103 2.971 2. 842 2. 724 2. 623 2. 547 2.499 2. 483 
1-00 1. 582 1.615 1. 646 1. 674 1. 698 1.716 1.727 1.731 
0. 722 0. 749 0.772 0. 792 0. 807 0. 819 0. 825 0. 828 
0. 352 0. 335 0. 304 0. 261 0. 206 0. 143 0. 073 0. 000 
1. 230 1.121 1.025 0. 942 0. 877 0. 829 0. 801 0. 792 
3.097 2.965 2. 835 2.715 2. 612 2. 533 2. 484 2. 467 
Ey 0. 785 0. 787 0. 788 0. 789 0, 789 0. 788 0, 788 0, 788 


4OT 


Mo = 4, Bx => 30°, @ = 20° 


e | 
: 0°00" | 11°15" | 22°30" | 33°45’ | 45°00" | 56°15’ | 67°30" | 78°45’ | 90°00’ | 
0. 00 1.011 1.01 1, 02 1.047 1. 074 1, 10 1. 147 1. 192 1.242 
0. 583 °. 580 °. a0 0. 604 0. 620 0. 635 0. 662 0. 688 ro ig 
o. 0. 092 0. 182 0. 269 0. 350 0. 423 0. 487 0. 539 0.578 
2. 2.910 2. 785 2. §90 2. 342 2. 061 1.770 1. 487 1,227 
4- 4-412 4.276 4. 060 3-778 3-449 3- 094 2. 732 2. 381 
1, 02 1. 038 1.062 1.09 1.4 1. 183 1. 236 1.29 
o. o74 0. 582 0. 596 o. ie 0. eit 0. 669 O. 702 0. 73 
0. 094 0, 187 0. 275 0. 356 0. 428 0. 489 0. 537 0. 570 
2.919 2. 786 2. §93 2. 347 2.070 1. 781 1.499 1.240 
4.415 4.290 4.091 3. 831 3. 526 3. 194 2. 852 2. §20 
1. 032 1. 047 1.072 1, 107 1,14 1,199 1.256 1. 317 
0. 560 0. 570 0. 586 0. 608 °. 63 0. 667 0. 703 0. 742 
0. 097 0.191 0. 281 0. 363 0. 435 0. 496 0. 543 0. 574 
2. 908 2. 786 2.595 2. 352 2.077 1.791 1.511 1.252 
4.415 4. 296 4. 106 3. 858 3. 565 3. 246 2.917 2.595 
1, 040 1,05 1.081 1.117 1.161 1, 213 1,270 1. 333 
0. 548 0. 55 0. 575 0. 599 0. 628 0. 663 0.701 0. 743 
0. 099 0. 196 0. 287 0. 370 0. 443 0. 503 0. 549 0. $79 
2.904 2. 784 2.595 2. 356 2. 08 1. 800 1.522 1, 26. 
4-412 4. 299 4.117 3. 879 3.59 3.290 2.972 2. 65 
1.047 1,064 1, 090 1. 126 1,171 1,224 1. 282 1. 346 
0. 535 0. 547 0. 565 0. 59° 0. 622 0. 658 0. 699 0. 742 
0: 101 0. 200 0. 292 0. 377 0. 450 0.511 0. 556 0. 585 
2. ae 2.781 2.595 2. 358 2. 089 1. 808. 1. $32 1,276 
4. 40 4. 300 4.126 3. 898 3. 627 3. 330 3. 020 2.715 
1.055 1.072 1.098 1.135 1. 180 1. 233 1,292 1. 357 
0. 523 0. 535 0. 555 0. 581 0. 615 0. 653 0. 696 0. 741 
0. 103 0. 203 0. 298 0. 383 0. 458 0. 518 0. 563 o. 591 
2. 893 2.776 2. 593 2. 360 2. 094 1.816 1.542 1, 287 
4. 402 4-299 4. 132 3-913 3. 653 3. 365 3. 065 2. 767 
1.063 1.079 1. 106 1.143 1. 189 1. 242 1, 301 1. 365 
0.511 0. §24 0. 545 0. $73 0. 607 0. 648 0. 692 | 0. 73 
0. 105 0, 207 0. 303 0. 390 0. 465 0. §26 0.571 0.59 
2. 886 2.771 2.591 2. 360 2.098 1. 82 1.552 1.298 
4. 395 4. 296 4. 137 3. 927 3. 676 3. 39 3. 107 2. 816 
1,070 1.087 1,114 1,151 1,197 1.250 1. 309 1. 373 
0. 500 0. 513 0. 535 0. 564 0. 600 0. 642 0. 68 0. 737 
0. 107 0.211 0. 309 0. 396 0. 472 0. 533 0.57 0. 60 
2. 877 2.764 2. 587 2. 360 2. 102 1. 830 1.561 1.3 
4. 387 4-292 4. 140 3-938 3. 697 3- 429 3. 146 2, 861 
1.078 1,094 1. 122 1.159 1, 204 1.257 1,316 1.379 
0. 489 0, 502 0. 525 0. 556 0. 593 0. 637 0, 685 0. 735 
0. 1 0.215 0. 314 0. 403 ©. 479 0. 540 0. §85 0, 611 
2. 867 2.756 2. 582 2. 359 2, 104 1, 836 - 1.569 1,319 
4.377 | 4.287 | 4.141 3-948 | 3.716 3-457 3. 183 2.904 
1, 085 1, 102 1,129 1. 166 1,211 1.264 1, 322 1, 385 
0.477 0.492 0. 515 0. 547 0. 586 0. 632 0, 681 0. 733 
0.111 0. 218 0. 319 0. 409 0. 486 0. 548 0. 592 0.617 
2. 856 2. 747 2.576 2.357 2. 106 1, 841 1,578 1, 32 
4. 365 4. 280 4. 141 3. 957 3. 734 3. 484 3. 218 2. 94 
; 1,093 1, 109 1.136 1. 173 1.218 1. 270 1, 328 1. 390 
| 0. 406 0. 481 0. 506 0. 539 0. 580 o. 656 °. a8 0. 7 
0. 113 0. 222 0. 324 0. 415 0. 493 0.555 oO. 599 0. 623 
2. 844 2. 738 2. 570 2. 354 2. 108 1. 346 1.339 
4 : 2.985 


Mo = 4, By == 30°, & = 20° 


0 

: 0°00’ | 11°15’ | 22°30’ | 33°45! | 45°00’ | 56°15’ | 67°30’ | 78°45’ | 90°00’ 
0.55 1,095 1. 100 1.117 1.143 1.179 1,224 1. 276 1. 333 1.395 
0. 450 0. 456 0. 471 0. 49 0. 531 0. 573 0. 621 0. 674 0. 729 

0. 000 0.114 0. 225 0. 329 0. 421 0. 500 0. 562 0. 605 0. 629 

2. 867 2. 831 2. 727 2. §62 2.351 2. 108 1.851 1.594 1. 349 

4-365 4- 339 4. 262 4-137 3.969 3-765 3- 533 3. 283 3. 023 

0. 60 1.102 1.108 1.124 1.150 1. 186 1. 230 1.281 1.338 =; §1.399 
0. 439 0. 445 0. 461 0. 487 0. $23 0. 566 0. 616 0. 670 0. 726 

0. 000 0.116 0. 229 0. 334 0. 427 0. 506 0. 568 0. 612 0. 635 

2. 852 2.817 2.715 2.554 2. 347 2. 109 1.855 1.601 1. 359 

4. 349 4-325 4- 252 4. 133 3-974 3-779 3- 556 3. 313 3-959 

0. 65 1.110 1.115 1. 131 1. 157 1. 192 1, 236 1. 286 1.342 1. 402 
0. 429 0. 434 0. 451 0. 478 0. 515 0. 560 0. 611 0. 667 0. 724 

0. 000 0. 118 O. 232 0. 339 0. 433 0. 513 0. 575 0. 618 0. 641 

2. 836 2. 802 2. 702 2.545 2. 342 2. 108 1.859 1.608 | 1.368 

4. 332 4- 309 4. 240 4. 128 3.977 3-791 3-577 3. 342 3-094 

0.70 1.117 1. 123 1. 138 1.164 1.199 1.241 1.291 1. 346 1. 405 
0. 418 0. 424 0. 441 0. 469 0. 507 0. 553 0. 606 0. 663 0. 722 

0. 000 0. 120 0. 236 0. 343 0. 439 0. 519 0. 582 0. 625 0. 646 

2.819 2. 786 2. 688 2.535 2. 336 2. 107 1. 862 1.615 1. 378 

4-313 4.292 4. 227 4.122 3-979 3. 802 3-597 3.370 3. 128 

0.75 1.125 1. 130 1. 146 1.171 1.205 1, 247 1.296 1.350 1.408 
0. 407 0. 413 0. 431 0. 460 0. 499 0. 547 0. 601 0. 659 0. 720 

0. 000 0. 122 0. 239 0. 348 0. 445 0. 526 o. 588 0. 631 0. 651 

2. 801 2. 769 2. 674 2. 524 2. 330 2. 106 1.865 1. 622 1. 387 

4.294 4. 273 4. 213 4.114 3-979 3. 812 3. 616 3-397 3-161 

0. 80 1. 133 1. 138 1.153 1.178 1.211 1.252 1. 300 1. 353 1.410 
0. 397 0. 403 0. 421 0.451 0. 491 0. 540 0. 596 0. 656 o. 718 

©. 000 0, 123 0. 242 0. 353 0. 450 0. 532 0. 595 0. 63 0. 656 

2. 782 2.750 2. 658 2.512 2. 323 2.103 1. 868 1, 62 1. 396 

4. 273 | 4.254 4. 198 4. 106 3-979 3. 820 3- 634 3- 423 3. 193 

0. 85 1, 140 1,145 1.160 1, 184 1.217 1.257 1. 304 1. 356 1.413 
0. 387 0. 393 0. 412 0. 442 0. 484 0. 534 0. 591 0. 653 0. 716 

0, 000 0,125 0. 246 0. 358 0. 456 0. 538 0. 601 0. 642 0. 661 

2, 762 | 2.731 2. 641 2.499 2.315 2. 101 1. 870 1. 634 1. 405 

4 251 4. 233 4. 182 4. 096 3-977 3- 828 3. 650 3. 447 3. 224 

0. 90 1. 148 1,153 1, 168 1,191 1.223 1. 262 1. 308 1. 359 1.415 
0. 376 0. 383 ©. 402 0. 434 0. 476 0. 528 0. 586 0. 649 0. 714 

0, 000 0, 127 0. 249 0, 362 0. 462 0. 544 0. 607 0. 648 0. 666 

2.741 2,711 2. 624 2. 486 2. 306 2.097 1.871 1.640 1.414 

4. 228 4.212 4. 164 4.085 3-975 3. 834 3- 666 3-471 3. 253 

0.95 1, 156 1,161 1,175 1, 198 1.229 1. 267 1,312 1. 362 1, 416 
0. 366 0, 373 0. 393 0. 425 9. 468 0. 521 0. 582 0. 646 0. 712 

0, 000 ©, 128 0, 252 0. 367 0. 467 0. 550 0. 613 0. 654 0. 671 

2.719 2,690 2, 606 2.471 2.297 2. 093 1, 872 1, 646 1. 423 

4. 203 4. 189 4. 145 4. 073 3.971 3. 840 3. 680 3-494 3. 282 

1.00 1, 164 1, 169 1, 182 1, 205 1, 235 1. 272 1,316 1.365 1 418 
©, 356 0. 363 0. 383 0. 41 0. 461 0. 515 0.577 0. 643 vu. 710 

0, 000 9. 130 0,2 0. 371 0. 473 0. 556 0. 619 0. 659 0. 675 

2. 696 2, 668 2. 586 2. 456 2, 287 2. 089 1.873 1,651 1.431 

4.178 4. 165 4. 125 4-059 3. 966 3. 844 3. 694 3.516 3-311 

F 0.776 0.777 0, 780 0, 784 0. 790 0. 798 0. 808 0, 819 0, 831 


4.29 


Mo a 4, Be = 30°, Z¢= 20° 


0 


135°00" | 146°15' | 157°30° 


123°45’ ~168°45’ | 180°00" | 180°00" 


101°15’ | 112°30’ 


0, 00 1.294 1. 348 1. 400 1.453 1.498 1.537 1. 562 1. 769 1. 566 
©. 747 0. 778 o. 808 0, 839 0. 865 0, 887 0. 902. 1.021 0. 904 
0. 603 0. 608 0. 596 0. 548 0. 471 0. 330 0. 124 0. 000 0. 000 
1, 000 0. 811 0 664 0. 558 0. 495 0. 468 0. 462 0. 462 0. 462 
2.057 1.772 1. 536 1.357 1.246 1.197 1. 186 1.771 1.185 
0. 05 1.357 1.422 1. 487 1.554 1.615 1.677 1.744 1.772 
0.775 0. 814 0. 852 0. 891 0. 928 0. 967 1,002 1.015 
0. 587 0. 585 0. 560 0. 507 0. 416 0.277 O. 142 0. 000 
1,013 0. 82 0. 674 0. 566 0. 500 0.471 ° ie 0. 462 
2.210 1.93 1.713 1,556 1.471 1.495 1. 667 1.770 
0,10 1. 382 1.450 1.518 1, 586 1. 650 1.710 1.757 1.775 
0, 782 0, 82 0. 865 0. 905 0. 944 0. 980 1. 004 1.011 
0. §87 0. 582 0.555 0. §01 0.411 0, 289 0. 156 0. 000 
1,025 °. es 0. 683 0. 573 0. 505 0. 473 °. ne 0. 461 
2. 294 2,02 1,810 1,655 1,581 1,614 1.71 1. 769 
0. 15 1. 400 1. 469 1. 538 1, 607 1, 669 1,724 1. 763 1.777 
0. 786 0, 829 c, 872 0, 912 0. 950 0. 982 1. 002 1. 007 
0. 591 0. 584 0.555 0. 501 0. 415 0, 300 0. 163 ©. 000 
1, 037 0. 845 0. 693 0. 580 0. 509 0. 475 ©. 463 0. 461 
2. 364 2. 103 1. 887 1,732 1.657 1.674 1. 738 1. 768 
0. 20 1.413 1. 483 1.553 1, 620 1, 682 1.733 1.767 1.778 
0, 787 0, 832 0.875 | 0.915 0.951 0.981 0.999 1.005 
0. 596 0. §87 0. 558 0, 504 0. 420 0, 307 0, 167 0. 000 
1. 048 0. 356 0. 702 0, 587 0.514 0.477 0. 463 0. 460 
2.427 | 2.169 1.953 1.795 1,712 1, 712 1.750 1. 766 
0.25 1.424 1.494 1.563 1. 630 1. 690 1.739 1.770 1. 780 
0. 788 0. 834 0. 877 0.916 0.951 0. 979 0.997 1. 002 
0. 601 0. 592 0. 561 0. 507 0. 424 0. 311 0. 168 0, 000 
1.060 0. 867 0. 711 0. $94 0. 518 0. 478 0. 463 0. 460 
2. 484 2.228 2.012 1, 848 1.755 1. 737 1.756 1. 765 
0. 30 1. 433 1. 502 1.571 1, 638 1.697 1.743 1.772 1,781 
0. 787 0. 834 0, 878 0.917 0.950 0. 976 0. 994 1, 000 
0. 607 0. 596 0. 565 0.510 0. 427 0. 314 0, 169 ©. 000 
1.071 0. 878 0. 720 0, 601 0. 522 0. 480 0. 463 0. 459 
2. 537 2. 283 2. 064 1. 894 1.790 1.756 1,760 1.763 
0. 35 1. 440 1. 509 1.577 | 1.643 1.702 1.747 1.774 1. 783 
0. 787 0. 835 0. 878 0. 916 0.948 0.974 0. 992 0 998 
0. 612 0. 600 0. 568 0. 512 0. 430 0. 315 0. 169 0. 000 
1. 082 0. 888 0. 730 0. 608 0. §27 0. 482 0. 463 0. 458 
2. 587 2. 333 2.113 1. 936 1. 820 1.771 1. 763 1. 761 
0. 40 1.446 1.514 1. 582 1. 648 1.705 1.750 1.776 1.784 
0. 786 0. 834 0. 878 0. 916 0. 947 °. (oa 0. 989 0. 996 
0. 618 0. 605 0.571 0.514 0. 431 0. 316 0. 169 0, 000 
1, 093 0. 899 0. 739 0. 616 0. 531 0. 483 0, 463 0. 458 
2. 634 2. 381 2.157 1.973 1, 846 1.783 1, 764 1.759 
0. 45 1.451 1.519 1. 586 1.651 1. 708 1.752 1.778 1, 786 
0. 785 0. 834 0. 878 0.915 0.945 0. 969 0. 987 0.994 
0. 623 0. 609 0. §73 0.515 0. 431 0. 316 0, 168 0, 000 
1. 104 0.910 0. 749 0. 623 . 535 0. 485 0, 463 0.457 
2. 679 2. 427 2.199 2, 007 1, 869 1.793 1, 764 1.757 
0. 50 1. 456 1. 523 1 389 1, 654 1.711 1.754 1.779 1. 787 
0. 784 0. 834 0. 87 0.915 0. 944 0. 967 0. 985 0. 992 
0. 628 0. 612 0. 575 0. 516 0..431 0. 315 0. 167 0. 000 
1.115 0. 921 0. 758 0, 630 0. $39 0. 486 0. 462 0. 456 
2.721 2. 470 2. 239 2, 040 1. 889 1. 802 1. 764 1.754 


Meo = 4, Bx == 30°, & = 20° 
o 
" 10115" | 12°30" | 123°45' | 135°00 | 146°15" | 157°30" | 168°45' | 180°00’ | 180°00’ 


0.55 1.459 1. 526 1. 592 1, 656 1.713 1.756 1.781 1. 789 
0. 733 0. 834 0. 878 0. 915 0. 943 0. 965 0. 983 0. 990 
o. 633 o. 616 0.577 0.516 0. 430 0. 314 0, 166 0. 000 
1. 126 0.931 0. 768 0. 637 0. $44 0. 487 0. 462 0.455 
2. 763 2.911 2.277 2. 070 1.909 1. 809 1. 764 1.751 
0. 60 1. 462 1,528 1.594 1. 657 1.714 1.758 1. 783 1.790 
0. 782 0. 833 0. 878 0.914 0. 942 0. 963 0. 980 0. 987 
0. 637 0. 619 0.579 0. 516 0. 429 0, 312 0. 165 0, 000 
1. 137 0. 942 0.777 0. 645 0. 548 0. 489 0. 461 0. 453 
2. 802 2.551 2. 313 2.099 1.927 1.815 1. 762 1.747 
0. 65 1.465 1.530 1.595 1.658 1.715 1.760 1. 784 1.792 
0. 781 0. 833 0. 878 0.914 0.941 0. 961 0. 978 0. 985 
0. 642 0. 622 0. 580 0. 516 0. 428 0. 310 ©. 164 0. 000 
1. 148 0. 953 0. 787 0. 653 0. 552 0. 490 0. 460 0. 452 
2. 841 2. 589 2. 348 2.127 1.944 1, 821 1.761 1.743 
0.70 1. 467 1,531 1.596 1.659 1.716 1,761 1, 786 1.794 
0. 780 0, 833 0. 879 0.914 0. 940 0. 960 0. 976 0. 983 
0. 646 0, 624 0. 580 0.515 0. 426 0, 308 0. 163 0, 000 
1.159 0. 964 0.797 0. 660 0.557 0.491 0. 459 0. 450 
2. 878 2. 627 2. 382 2.154 1,961 1, 827 1.759 1. 739 
0. 75 1, 469 1. $32 1,596 1,659 1.717 1, 762 1, 788 1.796 
0.779 0, 833 0. 879 0,915 0.940 0.958 0. 974 0. 980 
0. 650 0. 626 0, 581 0. 514 0, 42 0, 306 0. 161 0, 000 
1,170 0.975 0, 807 0. 668 0, 562 0. 492 0. 458 0. 449 
2.914 2, 663 2.415 2. 180 1.977 1, 832 1.756 1. 734 
0. 80 1.471 1. 533 1.596 1.659 1.717 1. 763 1.790 1. 798 
0. 778 0. 833 0. 880 0.915 0. 940 0. 957 0.971 0. 978 
0. 654 0. 629 0. 581 0. 513 0, 421 0. 304 0. 160 0, 000 
1, 180 0. 986 0. 817 0, 676 0. 566 0. 493 0. 457 0. 447 
2.949 2. 698 2. 448 2. 206 1.993 1, 836 1.753 1.729 
0. 85 1.472 1.534 1. 596 1, 658 1,717 1.764 1.792 1, 800 
0.777 0. 833 0, 880 0.916 0. 940 0. 956 0. 969 0.975 
0. 657 0. 631 0. 582 0. 511 0. 419 0, 301 0.158 0. 000 
1.191 9.997 0, 827 0. 684 0.571 0. 494 0. 455 0. 444 
2. 983 2. 733 2.479 2, 232 2.010 1.841 1.749 1,722 
0. 90 1. 473 1.534 1.596 1. 658 1.717 1, 765 1.794 1. 802 
0. 776 0. 833 0. 881 0.917 0.940 0.955 0. 966 0.972 
0. 661 0, 632 0. §82 0. 510 0. 416 0, 299 0.157 0, 000 
1, 202 1, 008 o. 838 0. 693 0.577 0. 496 0. 454 0. 442 
3.017 2. 767 2.511 2,258 2,026 1. 845 1.745 1.715 
0.95 1.474 1.534 1 595 1.657 1,716 1.766 1.796 1. 805 
0. 775 0. 833 0, 882 0. 918 9.941 0. 954 0. 964 0. 969 
0. 664 0. 634 0, 582 0, 508 0, 41 0, 296 0.155 0, 000 
1,212 1.019 0, 848 0, 701 0. 582 ©. 497 0. 452 ©. 439 
3.049 2. 800 2.541 2, 283 2,042 1. 850 1.740 1,707 
1,00 1, 474 1. 533 1. 594 1, 656 1,715 1, 767 1.798 1, 808 
0. 775 0, 834 0. 883 0, 920 0. 942 ©. 953 0, 961 0. 965 
0. 667 0. 636 0. 581 0, 506 0.411 0, 293 0. 153 0, 000 
1. 223 1, O30 0. 859 0. 710 0. 588 0. 498 ©. 450 0. 435 
3. 081 2. 833 2. $72 2. 308 2.059 1, 855 1.734 1. 697 
F, 0. 844 0. 857 0. 868 0. 876 0. 877 o. 871 0, 861 0. 855 


431 


§ 0°00’ 0°00" | 11° 
0. 09 aes | 1309 | 
0.000 | 0.022 
2. 233 2. 225 
4.054 | 4.043 
0. 05 1.206 ! 1.208 
0.829 j{ 0.830 
0. 000 0, 025 
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3. 398 3. 292 3. 207 3. 146 3. 106 3. 083 3. 072 3- 068 
0. 20 1. 335 1. 375 1. 413 1. 447 1, 476 1. 498 1.511 1-516 
0. 884 0. 913 0. 941 0. 966 0. 987 1.003 1,01 1-016 
0. 302 0. 290 0. 266 0. 231 0. 185 0. 130 0. 067 0. 000 
1. 633 1. 509 1. 403 1. 316 1, 250 1, 204 1.177 1-168 
3. 418 3. 312 3- 225 3-159 3. 113 3. 085 3. 069 3- 064 
0. 25 1. 343 1. 382 1. 420 1. 454 1. 482 1. 503 1.516 1.521 
0 877 0. 907 0. 935 0. 960 0. 981 0. 996 1.006 1.010 
0. 310 0. 298 0. 274 0, 238 0,191 ©. 133 0. 069 0. 900 
1. 633 1. 509 1. 402 1.315 1, 24 1, 202 1.174 1,165 
3- 434 3.327 3-237 3. 168 3.11 3. 084 ee 
0. 30 1.350 1.389 1. 427 1. 460 1. 488 1. 508 1. 521 1,525 
o. 871 0.901 0. 929 0.954 0. 975 0. 990 1. 000 1, 003 
0. 317 0. 305 0. 280 0. 243 0. 195 0. 136 0.070 ©, 000 
1. 632 1, 508 1. 401 1.314 1, 246 1,199 1.171 1, 162 
3-446 3. 338 3- 247 3-174 3.119 3. 082 3. 061 3. 054 
0. 35 eet 1.396 1. 433 1. 466 1. 493 1. 513 1. 526 1, 530 
0. 865 0. 895 9. 923 0. 948 0. 968 0. 984 0. 994 0. 997 
0. 323 0. 311 0. 286 0. 248 0. 199 0. 139 0.071 0, 000 
1. 631 1. 507 1. 400 1. 312 1, 244 1, 196 1. 168 1, 15' 
3-455 3-347 3-254 3-177 3. 119 3. 979 3-056 3. 04 
0. 40 1. 364 1. 402 1. 439 1.471 1, 498 1 518 1. 530 1, 535 
o. 858 0. 889 0.917 0. 942 0. 963 0. 978 0.988 0, 991 
0. 329 0, 316 0. 290 0. 252 0. 201 0. 141 0. 072 ©, 000 
1. 629 1.505 1. 398 1. 309 1,241 1. 193 1.165 1,155 
3- 463 3-354 3+ 258 3-179 3. 118 3. O75 3-049 3. 041 
0. 45 1. 370 1. 408 1. 444 1.476 1, 503 1. 523 1.535 1,539 
0. 852 0. 883 0.911 0. 936 0. 957 0. 972 0. 982 0, 986 
0. 334 0, 321 0. 294 0.255 0, 204 0. 142 0. 073 0, 000 
1. 627 1. 503 1. 395 1. 307 1. 238 1, 189 1.161 1,151 
3- 468 3.359 3-261 3. 180 3. 116 3. O70 3.042 3. 033 
0. 50 1, 376 1.414 1.450 1. 482 1. 508 1. 528 1. 540 1. 544 
0. 846 0.877 0. 905 0. 930 0.951 0. 967 0.977 0. 980 
0. 339 0. 325 0. 298 0. 258 0. 206 0. 144 0.074 0. 000 
1, 624 1.501 1. 393 1.303 1. 234 1. 185 1.156 1. 146 
3.472 3.362 3- 263 3-179 3, 112 3,064 | 3.034 __3- 024 


Meo = 4, Be = 35°, @ = 10° 


¢ 


= | yo1e1s" | 12°30" | 12°45" | 135¢00" | 146°15’ | 157°30" | 168°45’ | 180°00 | 180°00" 
0.55 1,381 1.419 1.455 1. 487 1.513 1, 532 1.544 1. 548 
0, S40 o, 871 0. 900 0.925 0. 946 0,961 0,971 0. 975 
0, 343 0. 32 0. 301 0. 261 0, 208 0, 145 0, 074 0. 000 
1,621 1,49 1,390 1. 300 1, 230 1,181 1,152 1.142 
3.475 3. 364 3. 263 3-177 3. 107 3.957 3. 026 3-015 
0. 60 1,387 | 1 425 1. 460 1.491 1.517 1.537 1.549 1. 953 
0, 834 0. 865 0, 894 0.919 0. 940 0, 956 0, 966 °. 325 
0. 347 O. 332 0, 304 0. 263 0. 210 0, 146 0, 075 0. 000 
1,618 1,494 1, 386 1.296 1,226 1,176 1.147 1.137 
3.476 | 3.365 3.262 3.174 3. 102 3.049 3.017 3. 006 
0.6 1, 392 1, 430 1.46 1. 496 1, 522 1,541 1.55 1.557 
5 0, 828 ° to °. 883 ro) a ° ae 0.951 fc) 963 co) 964 
0, 350 0. 335 0. 306 0. 265 oO, 211 O, 147 0,075 0. 000 
1, 614 1.491 1, 382 1, 292 1,221 1,171 1.141 1,131 
3.476 3.364 3. 260 3. 169 3.095 3.041 3.007 2. 996 
0. 70 1, 398 1.435 1.470 1, $01 1, 527 1, 546 1,558 1. 562 
0, 833 0. 854 0. 883 0. 909 0. 930 0, 946 0.955 0.959 
0, 353 0, 338 Oo. 309 0. 266 0, 212 0, 147 0, O75 0. 000 
1,610 1. 487 1, 378 1, 288 1,216 1, 166 1,136 1.125 
3.475 3. 363 3.257 3. 164 3. 088 3. 031 2.997 2. 985 
0. 75 1, 403 1,440 1.474 1, 505 1.531 1,550 1, 562 1. 566 
0, 517 0. 849 0. 878 0. 994 0. 925 0, 940 90. 950 0. 954 
0. 356 0. 340 0,311 0. 268 0, 213 0, 148 0, 076 0. 000 
1, 605 1,482 1.374 1, 283 1,211 1,160 1,130 1.119 
3. 473 3. 360 3.254 3.159 3. 080 3,022 2, 986 2.973 
0. 80 1. 408 1.445 1.479 1. 510 1. 536 1.555 1. 566 1.570 
0.811 0.844 0. 873 0 898 0. 920 0. 935 0. 945 0. 949 
0. 359 0. 343 0. 313 0. 26 0. 214 0, 149 0. 076 0. O90 
1. 600 1.478 1, 369 1. 27 1. 206 1,154 1.123 1.113 
3.470 3.357 3. 249 3.152 3-072 3.011 2. 974 2.961 
0. 85 1. 413 1.449 1. 484 1.515 1. 540 1.559 1.571 1.575 
0. 806 0. 838 0. 868 0. 893 0. 915 0. 930 0. 940 0. 943 
0. 362 0. 345 0. 314 0. 270 0.215 0, 149 0. 076 0. 000 
1.595 1. 472 1. 364 1, 272 1. 200 1,148 1.117 1. 106 
3. 466 3.352 3. 243 3.145 3. 062 3. 000 2. 962 2.949 
0. 90 1.418 1.454 1. 488 1.519 1.545 1, 564 1.575 1.57 
0, 8o1 0. $33 0. 863 0. 889 0. 910 0. 925 0. 935 9. 93 
0. 364 0. 347 0. 316 0. 271 | 0. 215 0, 149 0. 076 0. 000 
1.989 1. 467 1. 358 1. 266 1. 194 1, 141 1. 110 1. 099 
3. 462 3-347 | 3-237 3. 137 3-052 2. 988 2.949 2.935 
0.95 1 423 1.459 1. 493 1. 524 1.549 1. 568 1. 580 1. 584 
© 795 0. 828 0. 858 0, 884 0. 905 0, 920 0. 930 0. 933 
0. 366 ©. 349 0. 317 0, 272 0. 216 0, 150 0. 076 © 000 
1, 583 1. 461 1. 353 1. 260 1. 187 1, 134 1. 103 1, 092 
3. 456 3. 341 3. 230 3. 128 3. O41 2. 976 2-935 2.921 
1. 00 1, 428 1. Ac 1. 497 
°. 790 0. 823 oO. 398 
0, 368 0. 350 O, 31 
1. 576 1.455 1. 347 
3. 449 3- 335 3. 222 
Fy 0. 943 0. 941 9. 939 


439 


Meo = 4, Bx = 35°, @ = 15° 


0 
78°45’ | 90°00’ 


0. 00 0. 934 0. 937 0. 947 0. 963 0. 985 1.012 1. 043 | 1,079 1.117 
0. 654 0. 656 0. 663 0. 674 0. 689 0. 708 0, 730 0.755 o. 782 
0, 000 0. 069 ©, 137 0. 201 0. 260 ©. 312 0. 355 o. 388 0. 408 
3. 000 2. 969 2. 879 2. 736 2.552 2. 339 2,412 1. 883 1. 665 
4. 470 4. 437 4.340 4. 186 3- 983 3. 743 3. 479 3. 206 2. 936 
0. 05 0. 943 | 0. 947 0. 960 0. 981 1.011 1, 047 1, 089 1, 137 1, 190 
0. 642 0. 645 0, 654 0. 670 0. 691 0. 717 0. 747 0. 782 o. 820 
0. 000 | 0.072 0.1743 0, 210 0. 270 0. 322 0.365 1 0. 395 0. 412 
2. 999 2. 969 2.879 2.738 2.555 2.344 2.117 1, BBY 1, 671 
4. 469 | 4.440 4. 356 4. 220 4-042 3. 032 3. 601 3. 363 3- 130 
0.10 0. 952 | 0.956 0.970 0. 992 1.023 1,061 1, 106 1,156 1.211 
0.630 | 0.633 0. 643 0. 660 0. 683 0.711 0. 745. o. 782 o. 822 
0.000 | 0.075 0. 148 0, 21 0. 279 0. 333 0. 376 0. 407 0. 424 
2.996 | 2.967 2. 878 2. 73 2-557 2. 347 2, 122 1, 895 1. 677 
4.466 | 4.440 | 4.359 | 4.231 | 4.063 | 3.863 3. 644 3. 417 3. 196 
0.15 0. 960 0. 965 0. 979 1. 002 1.034 1,073 1,119 1,170 1, 226 
0. 618 0, 622 0, 632 0. 650 0. 675 ©. 705 0. 740 0.77 o. 821 
0. 000 0. 077 0. 153 0, 224 O. 287 0. 342 0, 386 0. 41 0. 436 
2.992 2.963 2, 875 2. 737 2.557 2. 349 2, 126 1, 900 1. 682 
4. 462 4.437 4. 360 4. 238 4.077 3. 887 3. 677 3. 459 3. 245 
0. 20 0. 969 0.97 0. 988 1,011 1.0 1,08 1.130 «| 1, 182 1. 238 
°. to7 °. He 0, 622 0. 641 °. 666 oO. reed O, i 0.77 0. a7 
0. 000 0, 07 0, 157 0, 229 0. 295 0. 351 0. 396 0. 42 0. 446 
2, 987 2.95 2. 871 2. 734 2.557 2. 350 2,129 1, 904 1. 687 
4.456 4. 432 4.359 4. 243 4. 089 3. 906 3. 793 3. 493 3. 285 
0. 25 0. 977 0. 982 0.997 1,020 1-053 1.09 1. 140 1. 192 1. 249 
0. 595 0. §99 0. 611 0. 631 0- 657 0. 690 0. 728 0. 769 o. 814 
0, oco 0. 081 0. 161 0. 235 O. 302 0, 359 0. 405 0. 438 0. 456 
2. 980 2.951 2. 866 2. 731 2-555 2,351 2,131 1. 907 1. 692 
4.449 4.426 4-356 4. 245 4-097 3.921 3. 726 3- 522 3-320 
0. 30 0. 986 0. 990 1, 005 1.029 1. 062 1,102 1,149 1. 201 1.258 
0.585 |; 0.589 0. 601 0. 621 0. 64 0, 682 0. 721 0. 764 0. 809 
0,000 1; 0.083 0. 164 0. 240 °. 5ae 0, 367 0.413 | (0. 447 0. 465 
2.972 | 2.944 2. 859 2.726 2. 552 2, 350 2, 132 1.911 1. 696 
4.440 | 4.418 4: 352 4. 245 4-104 3. 934 3. 746 3. 548 3-350 
0. 35 0. 994 0.099 1.013 1, 037 1. 070 1,110 1, 157 1.210 1.266 
0. 574 0. 578 0. 591 0. 612 0. 640 0, 675 0.715 ©. 759 0. 804 
0, 000 0. 085 0. 168 0. 245 ©. 314 0, 374 0, 421 0.455 ©. 473 
2. 963 | 2.935 2. 852 2, 720 2. 54 2. 349 2, 133 1.913 1. 699 
4.431 ! 4-409 4-346 4. 244 4-10 3.945 3. 763 3-571 3-377 
0. 40 1, 002 1,007 1.022 1,046 1.078 1,118 1, 165 1.218 1.274 
0. 564 0. 568 0. 581 0, 603 0. 632 0, 667 0. 708 0. 753 o. 800 
0, 000 0. 087 0.171 0. 250 0. 320 0, 381 0, 429 0. 463 o. 481 
2.953 2.925 2. 843 2.713 2- 545 2, 347 2,13 1.915 1. 702 
4.420 4-399 4-339 4.241 4-111 3.954 3.77 3-591 3- 402 
0. 45 1,010 1.015 1. 030 1,054 1. 086 1,126 1,173 1. 225 1. 281 
0. 553 0. 558 0. $72 0.594 | 0-624 0, 660 0, 702 ©. 747 0. 795 
0, 000 0, 088 0. 174 0. 254 O- 326 0, 387 0. 436 0. 470 0. 489 
2.941 2.914 2. 833 2, 706 2-539 2, 345 2, 133 1.917 1.705 
4. 407 4. 388 4-330 4. 237 4-112 3. 962 3.791 3- 609 3-424 
0. 50 1.018 1-023 1.038 1. 062 1 1. 134 180 1, 232 1. 287 
0. 544 0- 548 0. 562 0. 585 O- 0. 653 695 0. 742 0. 790 
0. 000 0. 090 oO. ; ro 0. 477 0. 49 
2.929 2-902 . 2. 1,918 1.70 
4. 394 4: 375 . 4 3. 626 3-444 


0. 60 


0. 65 


0, 70 


0.75 


0. 80 


0. 85 


2.90 


9. 95 


0°00’ 


PNOOm- BNOOr PNOOr FYNOOm HNOOM 
0) (o] ° 
8 8 3 3 
8 3 3 3 8 


Ph:0.0% 
° 
fe) 
fo} 


11°15" | 2: 2°80’ Ee 33°45" | 
1.031 | 1. 046 1. 069 
0. 539 0. 553 0. §76 
0. 091 0. 180 | 0. 263 
2. 889 2. 811 2. 688 
4. 362 4. 310 4.225 
1.040 1.054 1.077 
0. 52 0. 544 0. 568 
0. 093 0. 183 0. 267 
aay | coe | gal 
1. 048 1.062 }; 1.085 
0. 520 0. 535 0. 559 
0, 094 0. 185 0. 270 
2. 860 2. 785 2. sea 
4. 332 4. 285 4. 20 
1. 056 1. 070 1. 092 
0. §11 0. 526 0. 551 
0. 095 | o. 188 0. 274 
2, 844 2.771 2. 654 
4.315 | 4.271 4.198 
1. 06: | 1.077 1. 100 
°. eee | o5i7 | 0.543 
0. 097 | 0.191 + 0,278 
2, 82 | 2. 756 2.642 
4.297 4-255 4. 187 
1.072 | 1. 085 1,107 
0. 493 0. 509 0. $34 
0. 098 0. 193 0. 281 
2. 810 2. 740 2. 628 
4.279 4-239 4.175 
1. 080 1.093 1,115 
0. 484 0. 500 0. 526 
0. 099 0. 195 0, 285 
2. 792 2. 723 2. 614 
4.259 4.222 4. 161 
1, 088 1,101 1,122 
0. 47 0. 492 0. 519 
°. 1B 0. 198 oO. 338 
2.772 2. 706 2. 599 
4. 238 4. 204 4.147 
1,096 1.109 1, 130 
0. 467 0. 483 0. 511 
0, 102 0. 200 0, 291 
2.752 2. 687 2. 583 
4.217 4.185 4. 132 
1, 10, 1.117 1, 137 
0. 45 0. 475 0, 503 
0. 103 0. 202 0, 295 
2.731 2. 668 2, 567 
4. 194 4.165 4. 116 
0. 959 0. 960 9, 962 


Mo = 4, Be = 35°, w@ = 15° 


0 


45°U0' | 


PPO G= URN O Oe PN O Or, Be OO oe NOVO 
w w w w w 
is a wn wa wx 
> fo) wn - an 


PNoOor 
w 
aN 


| 


WD 


56°15 | 67°30" | 78°45’ | 90°00" 90°00’ 
1.141 1. 187 1, 238 1. 293 
asp | Seg | sie | Ske 
e 0. a . 
2. 337 | 2. 131 1.918 1.710 
3. 972 3-813, | 3. G4 3. 462 
1. 148 1. 193 | 1. 244 1, 299 
0. 639 0. 683 | 0. 731 0, 780 
0. 405 0. 455 0. 490 0. 508 
2.332; 2.42 1,918 Fil 
3-975 | 3- 821 3. 654 3.479 
1.155 1.2000 1.250 1, 304 
iis oc Ik ee sale 
& oO. . . 
2. 327 2. 126 1.918 4 1,713 
3. 976 3- 829 3. 666 3. 494 
1. 161 1. 206 1. 256 1, 309 
gait | oats 2) ego -b ab 
. oO. . . 
2.321 2. 123 | 1.917 1.714 
3-977 3835 3.677, | 3. $08 
1. 168 1.212, j 1. 261 | 1. 314 
o. 618 0. 665 | 0. 715 0. 766 
0. 421 0.472 i 0.506 0. 524 
2. 314 2.119 | 1.916 1, 714 
3.976 3- 839 3. 686 6 3. 524 
1. 175 1218 | 1.266} 1.329 
0.611 0-659 |} 0.710 0. 762 
0. 426 0-477» 0.512 0. 528 
2. 307 2.115 | 1.915 1.715 
3- 974 3 843 3- 694 | 3- $32 
1.181 1.224 1.272, | 1.323 
0. 604 0. 653 0. 705 | 0. 757 
0. 430 o. 482 0. 516 | 0. 533 
2. 299 2.110 1.913 1.715 
3- 972 3- 846 3. 702 | 3. 543 
1. 18 1.229 1.277 1, 328 
0. 59 0. 647 0. 700 0. 753 
0. 435 o. 487 0. 521 ©. 537 
2. 291 2. 105 1.910 1.715 
3. 968 3. 847 3. 708 3.552 
1.194 1. 235 1. 281 1, 332 
0. ne oO. a | : 695 2 79 
0. O. . ; 
2. 282 2. 328 1. 908 1.714 
3. 963 3 84 R73) 3 561 
1. 200 1. 240 1, 286 1, 336 
0. 585 0. 636 0. 690 0. 745 
0. 444 0. 496 0. 530 0. 545 
2. 272 2. 093 1. 905 1. 713 
3.957 3- 847 3.717 3.*569 
0. 968 0. 972 9. 975 0. 978 


Moo = 4, Be = 35°, a = 15° 
o 


, va O: , ° , 180°00’ | 1 80°00’ 
5 rors’ | 112930" |__| toress’ | 112°80" | 123°4s" | 136°00" | 46°15" 123°45° | 135°00 | 146°15 ie 30’ | 168°45 | 
1,2 1, 304 1. 325 1. 337 
noe : He a ns 0. 866 o aya Baye 0. 928 °. 936 
Baie °. 3 0. 373 0. 320 0. 244 0. 156 0. a 
i he Liye 1. 155 1. 047 0. 972 0. 924 0, 899 
2. 681 2. 453 2, 260 2. 108 1.998 1, 92 9 
1.421 1, 478 1, 527 1.559 1. 
nee 4 Bee eer s ve ° 585 1, 025 1, 058 1, 080 1 
nae °. 306 ©. 366 0. 314 °. 247 0 Ae 0 ee °. 
147 : 1.159 1,050 0.9 : 
te | 2 335 2, 598 2.521 2.515 2. 569 2. 630 2 
2 1 1.497 1, 539 1, 566 1. 
ree . 36) | o ss a ° ae 1 eel 1 oe ‘ ae - 
2 412 8 0, 331 0. 267 0, 189 . 
. He | i pies : 463 1 Bea ©. 974 Q 22 : oo a 
2.992 | 2. 818 2. 687 2, 609 2. 589 2 
2 1 1. 50 1.547 1, 571 $ 
ee oe S ae : an ° eet 1. on 1, 052 1, 069 1. 
0 438 °. oe 0. 393 0. 345 ©, 280 0, 200 ° 105 °. 
q any 1. 310 1. 166 1.055 0. 975 Ps 35 o ae °. 
3. 047 2.877 2.746 2. 664 2. 631 2, 63 ; 
1.51 1.554 1.57 1; 
70) gee 388 | ads | ose | aE | nk | nee | 
Bai oe 5 ©. 404 0. 356 0. 291 0, 207 0, 109 °. 
A 188 cae 1. 169 1, 057 0. 976 0.924 ° be o. 
3.092 | 2. 924 2.791 2. 703 2. 659 2. 647 ‘ 
1. 478 1.52 1. 560 1. 581 1. 
ne é Ss a a 5 ae ° Ge 1 017 1,042 1,058 i 
0. 439 lo, 445 0. 414 0. 365 °. ae ° an Q ass 2 
: 1.318 1.17 1.059 0. 97 
‘ ne | 363 2, 82 2. 733 2, 679 2. 655 2. 647 
1 
1 1. 486 1, 1. : 
wee Wodise: | ogre, || colgge orga . x 
0. 468 0. 454 0. 422 ©. 373 9. . Q 
1. 497 | 1, 322 1.175 1. 060 °. . os 
3. 163 | 2.996 2. 858 2.757 2. ; 
25 | 1.38 1, 440 1. 492 1, 
, ‘a $i é 896 0, 938 0. 976 _ S 
0. $76 0. 462 ©. 430 °. 379 . : 
1, §01 1. 326 1,178 1, 062 . : 
3. 192 3. 025 2, 884 2.777 : 
1 
; 1. 390 1, 447 1. 498 1. 
é ee oO. $2 0. 934 0. 972 Ke . 
0. 484 0. 469 ©. 436 0. 385 ; . 
1. 505 1. 329 1, 180 1. 063 : 
3.218 3.051 2. 907 2.794 2 
1, 
. 396 1, 452 1. 503 
a 3 é aga ro} a6 0. 968 - 
0. 491 0. 475 0, 442 0. 389 = 
1. 508 1.332 1, 183 1. 06 . 
3. 242 3.074 2. 927 2. 80 
; ; 1. 458 
i : 0. 926 
E ; 0. 447 
; ; 1.185 
: : 2. 944 


Mo = 4, Bx = 35°, a = 15° 


0 
146°15' | 157730" | 168°45' | 180°00" 


10115" | 12°30" | 123°457 | 135°00" 180°00’ 


ee 


0-55 1.350 1. 407 1. 462 1.512 1. 554 1. 586 1, 604 1,610 
0, 334 0, 880 0. 922 0. 959 0. 990 1.015 1, 030 1, 036 
0. 503 0, 486 | 0.451 0.397 0.322 | 0,228 0, 118 0, 000 
1.513 1. 337 1. 186 1. 065 0. 974 0. 914 o, 880 0, 869 
3. 284 3.114 2. 960 2. 830 2. 730 2. 662 2, 622 2 60 
0. 60 1.355 1,412 1. 467 1.517 1.558 1. 589 1, 607 1.614 ! 
0. 82 0. 876 0. 918 0. 955 0. 986 1.010 1, 026 1,032 
0.505 | 0.491 0. 455 0. 399 0. 32 0. 228 0, 118 0, 900 
1,516 | 1, 340 1. 188 1, 06 0. 973 0. 911 o. 877 0, 865 
3. 302 3. 131 2.974 2, 839 2. 733 2. 659 2.615 2,601 
0. 65 1, 360 1.417 1.471 1, 521 1. 562 1. 593 1,611 1,617 
0, 825 0. 872 0. 914 0.951 0. 982 1, 006 1, 022 1,027 
0. $13 0. 495 0. 458 0. 402 0. 325 0. 229 0, 118 ©, 000 
1.518 1. 342 1. 189 1, 065 0. 971 0. 908 0. 873 0, 861 
3. 318 3. 147 2. 987 2, 847 2. 735 2. 655 2, 608 2,592 
0. 70 1, 365 1. 421 1.475 1. 524 1. 566 1. 597 1.615 1,621 
0, 821 0, 868 q.911 0. 948 0. 978 1, 002 1,018 1,023 
0, 518 0. 499 0. 461 0. 404 0. 326 0. 230 0, 118 ©, 000 
1, 520 1. 344 1.191 1. 065 0. 970 0. 905 0. 869 0, 857 
3. 334 3. 161 2.998 2. 853 2.735 2.651 2, 601 2, 584 
0. 75 1,369 | ae 1. 479 1. 528 1. 569 1. 600 1,618 1,624 
0, 817 0, 865 0. 907 0. 944 0. 975 0. 998 1,01 1,019 
©, 523 0. 503 0. 464 0. 405 0. 32 0. 230 0,11 0, 000 | 
1, 522 1. 346 1. 192 1, 065 0. 968 0. 902 0. 865 0.853 
3. 348 3. 175 3. 009 2. 859 2. 736 2. 646 2.593 2.575 
0. 80 1. 373 1, 429 1, 482 1, 531 1. 573 1, 604 1. 622 1.628 
0. 813 o. 861 0, 904 0,941 0.971 0. 994 1.010 1.015 
0. 527 0, 506 0. 466 0, 407 0. 328 0. 230 o. 118 0, 000 
1. 523 1. 347 1,193 1, 064 0. 966 0. 899 0. 861 0. 849 
3. 361 3. 187 3,018 2. 864 2.735 2. 640 2. 584 2.565 
0. 85 1.377 1.432 1, 486 1.535 1.576 1, 607 1. 626 1, 632 
0. 809 0. 857 ©. 900 0. 937 0. 967 0.991 1. 006 1,011 
Q. 531 0. 509 0, 468 9. 408 0. 328 9. 230 0. 118 ©, 000 } 
1.525 1. 349 1,194 1, 064 0. 964 0. 896 0. 857 0, 844 
3- 373 3-199 3.027 2, 868 2.733 2, 634 2. 575 2.555 
0.90 1.381 1.436 1,489 1,538 1. 580 1.611 1. 629 1.635 | 
0, 805 0. 854 0. 897 0. 934 0. 964 0, 987 1, 002 1, 007 
0. 534 oO, 512 ©, 470 ©, 409 0. 328 ©, 230 0. 118 0, 000 
1. 526 1. 350 1,194 1, 063 0. 962 0, 892 o. 852 0. 839 
3. 384 3. 209 3.035 2, 871 2.732 2, 627 2. 565 2.544 
0.95 1 385 1 439 1,492 1.541 1. 583 1,614 1. 633 1, 639 
0 802 0, 851 0, 894 0. 931 0. 960 0. 983 0. 998 1,003 
0. 538 0. 514 0, 472 0. 409 0. 328 0, 230 0. 118 0, 000 
1. 526 1.351 1,195 1, 063 0. 960 0. 888 0. 847 0, 833 
3. 395 3. 219 3, 042 2. 874 2. 729 2, 620 2. 554 2, 532 
1. 00 1. 388 1. 442 1, 495 1.544 1. 586 1, 618 1. 637 1, 643 
0. 798 o. 848 0, 891 0. 928 0. 957 ©. 979 0. 994 0.999 
0. 541 0. 517 0. 473 0. 410 0. 328 0, 229 0. 118 0, 000 
1. 527 1. 353 1,196 1, 062 0. 957 0, 884 0. 842 0, 828 
3. 404 3. 228 3.049 2, 876 2. 726 2, 612 2. 543 2,520 
F, 2. 979 9. 979 9. 976 0, 970 0. 962 0. 954 0. 948 9.945 
| 


13 


Mo = 4, Bx = 40°, a = 2°30’ 


% 


11°15" | 22°30! 78°45" | 90°00" 


0. 00 1.048 1. 048 1. 1.059 1, 064 1,069 1. 074 
0. 879 o. 879 o. 0. 889 0. 893 0. 897 0. 901 
0, 000 0. O11 0. 0. 047 0. 052 0.056 oO. O57 
2. 470 2. 466 2. 2. 378 2. 343 2. 306 2. 26 
4. 188 4. 183 4. 4.077 4. 034 3. 988 3.941 
0. 05 1,056 1, 057 1. 1. 080 1. oe 1,100 1,111 
0. 869 0. 870 °. 0. 890 o. 89 0, 906 0. 916 
0. 000 0. O12 0. 0. 054 0. 060 0. 064 0. 065 
2. 469 2. 465 2. 2.377 2. 34 2. 305 2. 267 
4. 187 4. 184 4. 4.122 4.09 4.072 4.047 
0. 10 1,064 1, 065 1. 1. 1, 088 1. 098 1. 108 1,119 
0. 860 0. 861 0. oO. o. 881 0. 889 0. 898 ©. 907 
0. 000 0.013 o. °. 0, 058 0, 065 0. 069 ©, 070 
2. 467 2. 463 2. 2. 2. 376 2. 341 2. 304 2. 266 
4.185 4. 182 4. 4. 4. 121 4. 098 4. 073 4. 048 
O% 1,072 1, 07 1. 1. 1, 096 1, 106 1,116 1, 127 
; 0. 851 °. 803 o. oO. °. 372 0. 880 0. 889 0. 899 
©, 000 0, 014 oO. oO. 0. 061 0. 068 0. 073 0. 074 
2. 464 2. 460 2. 2. 2. 373 2. 338 2, 301 2, 263 
4.181 4.178 4. 4. 4.119 4,096 4.071 4. 047 
0. 20 1, 080 1,081 1. 1. 1, 104 1,113 1,124 1,135 
0. 842 0. 843 0. 0. 0. 863 o. 872 0, 881 0. 891 
0, 000 0. O1 0. oO. 0. 064 0. O71 0. 076 0, 077 
2. 460 2. 45 2. 2. 2. 369 2. 334 2, 294 2.259 
4. 176 4.173 4. 4. 4.115 4. 092 4.06 4. 043 
0. 25 1. 088 1. 089 1.092 1.097 1.104 1,112 1.124 1.131 1.142 
0. 833 0. 834 0. 837 0. 841 0. 848 0.855 0. 864 0. 873 o. 843 
0. 000 0.015 0. 030 0, 043 0.056 0. 066 0. 073 0. 078 0. 080 
2. 454 2. 450 2. 439 2, 420 2. 395 2. 364 2. 330 2. 293 2.255 
4.170 4. 167 4.159 4. 147 4. 130 4.110 4. 087 4.063 4. 039 
0. 30 1.0 1.097 1. 100 1, 104 A111 1.11 1.129 1.13 1.149 
) rie 0. 826 o. 829 0. 833 0. 839 oO. 3 0. 856 o. gee 0. Bre 
0. 000 0.015 0. 031 0. 045 0.057 0.0 4 0.075 0. 080 0. 082 
2. 448 2. 444 2. 433 2.414 2. 389 2. 35 2. 324 2. 287 2. 250 
4. 162 4. 160 4. 152 4. 140 4. 123 4. 103 4. 081 4. 057 4. 033 
0. 35 1.10 1. 104 1. 107 1,112 1.11 1.127 1.136 1. 146 1.157 
°. ai? 0. 818 o. 821 0, 825 fC) 832 0. 839 0. 848 0. 857 °. 827 
0. 000 0. 016 0. 031 0, 046 0. 058 0. 069 0. 07 0. 082 0. 084 
2.441 2. 437 2. 426 2, 407 2. 382 2. 352 2.31 2, 281 2. 243 
4.154 4.151 4.144 4. 132 4.115 4.096 4. 074 4. 050 4.026 
0. 40 1.110 1.141 1.114 111 1.126 1. 13 1,143 1.1 1. 16 
0. 809 0. 810 0. 813 o, 81 0. 824 oO. a3 co 840 0. a2 0. 860 
0. 000 0. 016 0. 032 0, 047 0. 060 0.071 0.079 0. 084 0. 086 
2. 433 2. 429 2. 418, 2.399 2. 37 2. 344 2, 310 2. 274 2. 237 
4. 144 4.142 4. 134 4,122 4.10 4. 087 4. 065 4. 042 4.01 
0. 45 1.118 1.119 1.122 1, 137 1. 133 1.141 1,150 1, 160 1.171 
0. 802 0. 803 o. 805 0, 810 0. 817 0. 824 0. 833 0. 843 0. 853 
0. 000 0. 016 0. 033 0, 048 0. 061 0. 072 0. 080 0. 085 0. 087 
2. 425 2.421 2. 409 2. 391 2. 366 2. 336 2. 303 2. 266 2. 229 
4. 134 4.131 4.124 4. 112 4. 096 4.077 4.056 4. 032 4. 009 
0. 50 1.12 1. 126 1, 12 1. 134 1.140 1.148 1,157 1. 16 1.1 
0. oa 0.795 0. 79 0. 80 0. 809 0. 817 0, 826 0.8 g oO. Bie 
0. 000 0. 017 0. 033 0. 04) 0. 062 0-07 0, 081 0,0 0, 089 
2.415 2. 412 2. 400 2. 382 2 367 2+ 32 2. 294 2. 25 2,221 
4-122 4. 120 4,113 4- lol 4. 086 4-067 4 045 4 022 3 999 
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“115° ie: 22°30’ | 33°45" | 45°00" | seris’ | 67°30" | 78°45 | 90°00" 
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Mo = 4, Bx = 40°, & = 2°30’ 
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SMOOr YVNMOOe WN OO YMOOE WNOOr POOF PvOO = bh NO.OF 


S050" 


re NO O 


° | 45°00" | seris’ | 67°30" | 78°45" | 90°00" 78°45’ | 90°00" 
1.174 1. 184 
0. 829 0. 839 
0. 088 0. 090 
2. 249 2. 212 
4-011 3-988 
1.181 1.191 
0. 822 0. 833 
0. 089 0. O91 
2. 239 2. 203 
4. 000 3-976 
1. 188 1. 198 
0. 816 0. 826 
0. 090 0. 092 
2. 229 2. 193 
3: 987 3- 964 
1. 194 1. 20 
oO. kes oO. 820 
0. 091 0. 093 
2.219 2. 182 
3-974 3-951 
1. 201 1.211 
0. 803 0. 814 
0. 092 0. 094 
2. 207 2.171 
3-960 3-937 
1, 208 1,217 
0.797 0.807 
©. 093 0. 095 
2,196 | 2. 160 
3.945 3. 922 
1,214 1.224 
0.791 o. S01 
©, 094 0, 096 
2. 183 2. 148 
3. 930 3. 997 
1,221 1. 230 
0. 785 0. 796 
9, 095 0.097 
2,171 2.135 
3.913 3. 891 
1,227 1, 237 
9°. 779 9. 790 
0. 095 0. 097 
2,157 2, 122 
3. 897 3. 874 
1, 234 1. 243 
9. 773 0. 754 
0. 096 0. 098 
2.144 2, 109 
3. 879 3. 857 
1, 138 1. 137 


1 


Mo = 4, Bx = 40°, & om 2°30’ 
0 
101°15’ ; 112°30’ | 123°45’ | 135°00 | 146°15’ 


157°30" | 16845" | 180°00" | 180°00" 


a ee) ee ee ee, 


0. 00 1. 080 1.085 1.089 1.093 1.097 1.099 1.101 1.162 1.101 
0. 906 0. 910 0. 914 0. 917 0. 920 0, 922 0.924 0. 975 0.924 
0. 056 0. 053 0. 047 0. 040 0. 031 0. 021 0.011 0. 000 0. 000 
2. 230 2.195 2. 162 2.135 2,112 2.096 2. 085 2. 082 2, 082 
3. 894 3. 850 3. 809 3-774 3. 746 3.725 3.712 3-940 3. 707 
0. 05 1.122 1.133 1.143 1. 152 1.159 1.165 1. 168 1.169 
0. 925 0. 934 0. 943 0.951 0. 957 0. 962 0. 965 0. 966 
0. 064 0. 060 0. 054 0. 046 0. 036 0, 025 0.013 0. 000 
2. 230 2. 194 2. 162 2.134 2,112 2, 095 2, 085 2,081 
4-023 4.002 3- 983 3- 967 3-955 3- 946 3.941 3-940 
0, 10 1. 130 1.141 1.151 1.159 1,16 1,172 1.176 1.177 
0. 917 0. 926 0. 935 0. 942 0. 94 0. 953 0. 956 0. 957 
0. 06 0. 065 0. 059 0. 050 0. 040 0. 027 0.014 0. 000 
2. 22 2.193 2. 160 2. 133 2. 110 2, 093 2, 083 2, 080 
4.024 4, 002 3. 983 3- 967 3. 954 3- 945 3. 939 3-937 
0.15 1. 138 1. 148 1.158 1. 167 1. 174 1.179 1, 183 1. 184 
0. 908 0. 918 0. 926 0. 934 0. 940 ©. 945 0. 948 0. 949 
0. 073 0. 069 0. 062 0. 053 0, 042 0. 029 0,014 0. 000 
2. 226 2. 190 2.158 2. 130 2. 107 2, 091 2, 081 2.077 
4.023 4.001 3-981 3-964 3.951 3-942 3.936 3-934 
0. 20 1.145 1.156 1. 166 1.174 1,181 1, 187 1,190 4.191 
0. 900 0. 910 0.918 0. 926 0. 932 0. 937 0. 940 0. 941 
0. 076 0. 072 0. 065 0. 055 0. 044 0. 030 0. 015 0. 000 
2, 222 2.187 2.154 2.12 2. 104 2. 087 2,077 2. 074 
4.019 3-997 3-977 3. 960 3.947 3. 937 3-931 3.929 
0. 25 1,153 1, 163 1.173 1.181 1. 188 1.194 1,197 1.198 
0. 892 0, 902 0. 910 0.918 0. 924 0. 929 0. 932 0. 933 
0. 07 0. 074 0. 067 0. 057 0. 045 0, 031 0, 016 0. 000 
2.21 2, 182 2.150 2.122 2. 100 2, 083 2,073 2. 069 
4.015 3. 992 3- 972 3-955 3.941 3.931 3.925 3. 923 
0, 30 1. 160 1,170 1. 180 1. 188 1.195 1, 200 1, 204 1, 205 
0. 885 0. 894 0. 903 0.911 0.917 ©. 922 0.925 0. 926 
0, 081 0. 077 0. 069 0. 059 0. 046 0, 032 0, 016 0. 000 
2.212 2.177 2.145 2.117 2.095 2, 078 2, 068 2. 064 
4. 009 3. 997 3. 966 3- 949 3-935 3. 925 3. 918 3. 916 
9. 35 1. 167 1.177 1. 187 1.195 1. 202 1, 207 1,210 1.211 
0. 877 0. 887 0. 896 2. 903 0. 910 0. 914 0.917 0. 918 
0. 083 0, 078 0. 071 0. 060 0. 047 0, 033 0, 016 0. 000 
2. 206 2.171 2. 139 2.111 2. 089 2,072 2, 062 2.059 
4. 002 3.979 3-959 3. 942 3-927 3.917 3.911 3- 909 
Oo, 1.174 1, 184 1.1 1, 202 1, 209 1,214 1, 217 1, 218 
sd 0, 870 0. 880 o. age 0. 896 0. 903 0. 908 0, 910 0. 911 
0. 085 0. 080 0. 072 0. 062 0. 048 0. 033 O, 017 0, 000 
2. 200 2, 164 2. 133 2. 105 2. 082 2, 066 2,056 2. 052 
3-994 3.971 3-951 3. 933 3-919 3. 909 3. 902 3- 900 
©. 45 1,181 1,191 1.200 1. 209 1.215 1,220 1, 223 1.225 
0. 863 0. 873 o. 882 0. 889 0. 896 0.901 0. 904 0. 905 
0, 086 0. 081 0. 073 0. 063 0. 049 0. 034 0, 017 0, 000 
2.192 2.157 2.125 2. 098 2.075 2.059 2,049 2. 045 
3. 985 3. 962 3-942 3-924 3-910 3. 899 3. 893 3. 890 
0, 50 1,188 1.198 1.207 1.215 1. 222 1, 227 1, 230 1.231 
0. 856 0. 866 0. 875 0. 883 0. 889 0. 894 0, 897 0. 898 
0. 087 0. 083 0. 07 0. 064 0. 050 0, 034 0,017 0, 000 
2, 184 2.149 2.11 2. 090 2. 068 2,051 2,041 2. 037 
3.975 3.953 3-932 3.914 3.900 3. 889 3. 882 3. 880 


Meo = 4, By = 40°, a = 2°30’ 


0 


-157°30' | 168°45’ | 180°00" | 180°00" 


1.195 1, 204 1,21 1,222 1, 228 1. 233 1. 236 1,237 
o. 849 9. 859 0. 86: 0. 876 0. $83 o. $88 o. 891 0. 892 
0. 039 0, 084 0. 076 0. 064 0.051 0. 035 0. 018 0. a00 
2.176 2,141 2,109 2. 082 2 059 2. 043 2. 033 2.029 
3-964 3. 942 3-921 3- 903 3. 889 3. 878 3. 871 3. 869 
1, 201 1,211 1,220 1. 228 1,235 1. 240 1, 243 1. 244 
0. 843 0, 853 0. 862 0. 870 0. 877 o. 881 o. 88. 0. 885 
0. 090 0, 085 0.077 0. 065 0.051 0. 035 0,01 0. 000 
2.166 2,132 2.100 2.073 2,053 2.03 2.024 2.021 
3-953 3. 930 3-910 3- 892 3. 877 3. 86 3. 859 3. 857 
1. 208 1,217 1,226 1.234 1 241 1. 246 1 ra 1.250 
o. $36 0, 846 0. 856 0. 864 © 870 o. 875 o. 87 ©. 879 
0. 091 0. 086 0.077 0. 066 0, 052 0. 036 0. 018 0. 000 
2.157 2,122 2.091 2. 064 2.041 2. 025 2.015 2.012 
3-940 3.918 3-897 3-.879 3. 865 3 854 3. 847 3. 845 
1,214 1,22 1.2 1.241 1.247 1. 252 1. 255 1,256 
o. 830 oO. aes ro} B83 o. 858 0. 864 o. 869 o. 872 0. 873 
0. 092 0, 087 0. 078 0. 067 ©. 052 0.036 0. 018 ©. 000 
2.146 2,112 2.081 2.054 2, 032 2.015 2. 005 2. 002 
3.927 3. 905 3. 885 3. 866 3. 852 3. 841 3. 834 3. 831 
1,221 1,230 1.2 1.247 1,253 1.258 1.261 1, 262 
o. 824 fc) 834 °. ay o. 852 0. 858 0. 863 o. 866 0. 868 
0. 093 0, 088 0. 079 0. 067 0, 053 0. 036 0. 018 0, 000 
2. 136 2, 102 2.071 2. 043 2.021 2. 005 1.995 Seer 
3.914 3. 891 3.871 3. 853 3. 838 3. 827 3. 820 3. 818 
1.227 1,2 1.246 1. 253 1. 260 1.264 1,267 1.268 
0. 818 0. 838 o. 838 0. 846 0- 853 0. 858 o. 861 0. 862 
0. 094 0, 088 0. 080 0. 068 0. 053 0- 037 0-018 0. 000 
2.124 2. 091 2. 060 2. 033 2-o11 1-994 1.985 1.981 
3. 899 3. 877 3- 856 3- 838 3- 823 3- 812 3- 805 3- 803 
1. 234 1, 24 1.252 1.25 1. 266 1-271 1.27 1. 274 
o. 812 fe) a3 o- 832 0. $42 O- 847 o- 852 0. aye 0. 856 
0. 094 0. 089 0. 080 0. 068 0. 054 0: 037 0. 019 Q. 000 
2.113 2. 079 2. 048 2. 021 2. 900 1- 983 1- 973 1.970 
3. 884 3. 862 3- 841 3- 823 3- 808 3797 3-790 3- 788 
1. 240 1, 249 1.258 1. 266 1. 272 1-277 1. 280 1. 281 
0. 806 ©. 817 0. 826 0. 834 O 841 o- 846 o. 849 o. 850 
0. 095 ©. 090 0. 081 0. 069 0+ 054 O- 037 0-019 ©. 000 
2.100 2.067 2. 036 2.010 1. 988 1-972 1.962 1-959 
3. 868 3. 846 3- 826 3. 808 3: 793 3- 781 3-775 3-772 
1. 246 1, 256 1. 264 1.272 1. 278 1. 283 1. 286 1. 287 
o. 801 0. 811 0. 820 0. 829 O- 836 o. 841 0. 844 0. 845 
0. 096 0. 090 0. 081 0. 06 0: 054 O- 037 0-019 0. 000 
2. 088 2. 054 2. 024 1.99 1. 976 1. 960 1.950 1.947 
3. 852 3. 830 3- 809 3-791 3-776 3- 765 3-758 3-756 
1.253 : 

0. 795 +. 

0. 096 ‘ 

2. 074 : 

3. 835 . 

1.135 ‘ | 


bl 


Meo = 4, Bx => 40°, e.= 5° 


% 
: ooo’ | 111s" | 22°30" | 3345’ | 45e00" | 56°15" | 67°30 | 78-45" | 90°00" 
H } Ip 6: — 
0. CO 0. 986 0. 987 0.990 0. 995 1.002 1.010 1,020 1, 030 1.041 
0. 827 0. 828 0. 830 0. 835 0. 840 0. 847 0. 856 0. 864 0. 874 
0. 090 0. 022 0. 044 0. 064 0. 082 0. 097 oe. 108 0.115 0.117 
2. 665 2. 656 2. 631 2. 590 2. 536 2.471 2. 400 2. 324 2.247 
4. 296 4. 286 4. 257 4. 209 4. 146 4.071 3. 986 3. 895 3. 803 
0.0 °. 0. 996 1, 002 1.011 1.024 1.040 1,058 1, 078 1, 100 
? °. Bi °. a8 0. 823 0. 831 0. 842 0. Bes o, 871 0. 888 0. 907 
0. 090 0. 025 0. 049 0. 072 0. 091 0. 108 0, 120 0, 128 QO. 131 
2.664 , 2.656 2. 630 2. 590 2. 536 2.471 2. 399 2. 324 2.247 
4.295 | 4.288 | 4 268 4. 236 4.194 4-145 a. 09} 4. 035 guane 
0. 10 1.903 1,005 | 1.011 1, 020 1. 033 1.049 1, 068 1. 088 1.110 
0. 807 o. 808 0. 814 o. 822 0. 833 0. 847 0. 863 o. 881 0. 899 
0, 000 0. 026 0. 052 0. 076 0. 098 0. 115 0. 129 o. 138 0.141 
2.662 | 2. 654 2, 628 2. 588 2. 534 2. 470 2. 398 2, 322 2. 246 
4.292 | 4. 286 4. 267 4. 237 4-197 4-149 4. 098 4.044 3.992 
0.15 1,011 1. 013 1.019 1.029 1.042 1.058 1, 076 1, 097 1.118 
0.797 0. 79 0. 804 0. 813 0. 824 0. 838 0, 855 0. 873 0. 892 
0. 000 0. 02 0, 055 0. 080 0. 102 0.121 0. 135 0. 145 0. 149 
2. 659 2. 650 2. 625 2. 585 2.531 2. 467 2. 396 2, 320 2. 244 
4, 289 4. 282 4. 264 4. 235 4. 196 4.151 4. 100 4. 048 3.997 
0. 20 1, 020 1. 022 1, 028 1. 037 1.050 1. 066 1, 085 1, 105 1.127 
0. 788 0. 790 0.795 0. 804 0. 816 0. 830 0, 847 0. 865 0. 884 
0. 000 0. 029 0. 057 0. 083 0. 106 0. 126 0, 141 0.151 0. 155 
2. 654 2.646 | 2.621 2. 581 2. 527 2. 464 2. 393 2. 317 2.241 
4. 283 4.277 4. 260 4. 231 4. 194 4. 150 4. 100 4. 049 3-999 
0. 2 1.028 1.030 1.036 1.045 1.058 1-0 1.093 1.113 1. 135 
a 0. 779 °. a 0. 786 0. 795 0. 807 °. rt o. 839 o. 857 °. ae 
0. 000 0. 030 0. 059 0. 086 0. 110 ©. 130 o. 145 0.155 0. 160 
2. 648 2. 640 2.615 2.575 2. 523 2.459 2. 388 2.31 2. 237 
4-277 4-271 4.254 4. 226 4-190 4-147 4.099 4. 04 3.998 
a 30 1. 036 1.038 1.044 1.053 1. 066 1. 082 3.101 1,121 1.142 
0. 770 0. 772 0. 78 o. 787 0. 799 0. 814 o. 831 0. 849 0. 869 
0.000 1 0.031 0. 060 0. 088 0. 113 0. 133 o. 149 0. 160 0. 164 
2.642 | 2.633 2. 609 2. 569 2. 517 2. 454 2. 383 2, 308 2. 233 
4. 269 4. 263 4. 247 4. 220 4. 185 4. 142 4.995 4. 046 3. 996 
1.044 1.046 1.052 1.061 1.074 1.090 1. 108 1,12 1,150 
se 0. 762 0. 704 0. 769 0. 778 0. 791 co) B06 o. 823 ro) ie o. 862 
0. 000 0. 031 0. 062 0. 090 o. 116 0. 137 0. 153 0. 164 0. 168 
2. 634 2. 626 2. 601 2. 562 2. 510 2.447 2.377 2. 303 2. 227 
4. 260 4. 254 4. 238 4.212 4.178 4. 137 4. 090 4.041 3.992 
o 40 1. 052 1.054 1,060 1.069 1. 082 1.098 1. 116 1. 136 1.157 
0. 753 0. 755 0. 761 0.770 0. 783 0. 798 o. 816 o. 835 0. 855 
0. 000 0. 032 0. 063 0. 092 0. 118 0. 140 o. 156 0. 167 0. 172 
2. 625 2. 617 2. 593 2.554 2. 502 2. 440 2. 37° 2. 296 2,221 
4.250 4.245 4. 229 4. 204 4.170 4.130 4. 084 4. 036 3. 987 
o 45 1. 060 1.062 1. 067 1.077 1. 090 1.105 1. 123 1.143 1. 164 
0. 745 0.747 0. 753 0. 763 0-775 0. 791 o. 808 0. 828 0, 848 
0.000 oO. 033 0. 064 0. 094 0. 120 0. 142 0. 159 0, 170 0. 175 
2. 616 2. 60 2. 584 2.545 2.494 2. 432 2. 363 2, 289 2.214 
4- 239 4-234 4.219 4-194 4-161 4-122 4.977 4.029 3.981 
6 


pypoor 
Spoor 
pyoon 
PNOO 
Spoor 
k&NOOF 


Maw = 4, Be = 40°, @ = 5° 


| 0 
. | | 33°45’ | 45°00’ | 56°15’ | 67°30" 78°45’ 


90°00’ 


| | 
| | 

oO. 1.0 1.07 1, 083 1,092 1, 105 1,120 1,138 1.157 1,178 
» ° a °. ai 0. 738 °. 748 0, 760 0. 776 9. 794 ° B34 0. 834 

0. 020 0. 034 0. 066 0. 097 0, 124 ©. 147 0. 164 0.175 0. 180 

2. 595 2. 587 2. 563 2. §25 2.475 2.414 2. 346 2. 273 2. 199 

4. 214 4.210 4.195 4.172 4. 140 4. 102 4.059 4.013 3. 965 

0. 60 1, 083 1.084 | 1.090 1. 099 1,112 1,127 1.145 1. 164 1, 184 
0.72 0. 725 0. 731 0. 740 0. 753 0, 769 0, 788 0. 89 0. 828 

0. 000 0. 034 0. 067 0. 098 0, 126 0. 149 0, 166 0.17 0, 182 

2. 583 2.575 2.552 2.514 2. 464 2. 404 2. 336 2. 264 2,191 

fp. 201 4. 196 4. 182 4.159 4.149 4.091 | 4.049 4.003 | 3.956 

0. 65 1, 090 1, O92 1.098 1, 107 1,119 1, 134 1, 152 1,171 1,191 
0. 715 0.717 0. 723 0. 733 0. 746 0. 763 0, 781 0. 801 0, 822 

0. 000 0. 035 ©, 068 0, 100 0, 127 0.151 0, 168 0. 180 0, 185 

2.571 2. §63 2. 540 2. §03 2. 453 2. 394 2. 326 2.255 2, 182 

4. 186 4. 182 4. 168 4. 146 4.116 4. 080 4. 038 3.993 3.946 

0. 70 1. 098 1.099 1,105 1.114 1, 126 1.141 1,159 1,178 1, 198 
0. 708 0,710 0, 716 0, 726 0. 740 0, 756 0.774 0. 794 0. 815 

0. 000 0, 035 0. 069 0, 101 0, 129 0. 152 0, 170 0. 182 0, 187 

2.557 2. 550 2.527 2.490 2.441 2, 382 2. 316 2.245 2,172 

4.171 4. 167 4.153 4. 132 4. 103 4. 067 4.026 | 3. 982 3. 935 

0.75 1,105 1, 107 1,112 1,121 1,134 1,148 1,166 1, 184 1, 204 
0. 701 0. 703 0. 710 0, 720 0. 733 0. 749 0. 768 0. 788 0, 809 

0. 000 0. 035 0, 070 0, 102 Oo, 130 0. 154 0,172 0. 184 0, 188 

2. 544 2. 536 2.514 2.477 2.42 2.371 2. 305 2, 234 2, 162 

4.155 4.151 4.158 4.117 4.08 4.054 4.013 3.970 3. 923 

0. 80 1.112 1.114 1.120 1.129 1.141 1.155 1.172 1.191 1,211 
0. 694 0. 697 o. 703 0. 713 0. 726 0. 743 0. 762 o. 782 0, 803 

0. 000 0. 036 0.071 0. 103 0. 132 0. 156 0. 174 o. 185 0. 190 

2.529 2. 522 2. 500 2. 464 2. 416 2. 358 2. 293 2. 223 2.151 

4. 139 4-134 4. 122 4.101 4.074 4. 039 4.000 3-957 3-911 

0, 85 1.120 1.122 1,127 1. 136 1.148 1, 162 1.179 1, 198 1,217 
0. 688 0. 690 0. 696 0. 706 0. 720 0. 737 0. 756 0.776 0.797 

©, 000 0. 036 0.071 0. 104 O. 133 0. 157 0.175 o, 187 0, 192 

2.515 2. 507 2. 485 2. 450 2. 403 2. 345 2.281 2,211 2,140 

4.121 4-117 4. 105 4. 085 4.058 4.024 3. 986 3 943 3. 898 

0, 90 1,127 1.129 1. 134 1. 143 1,155 1. 169 1, 186 1, 204 1,224 
0. 681 0. 683 0. 690 0. 700 0.714 0. 730 0. 750 0.770 0. 792 

©, 000 0. 036 0. 072 0. 105 0. 134 o. 158 0.177 0. 189 0. 193 

2. 499 2. 492 2. 470 2 438 2. 388 2. 332 2. 268 2.199 2.129 

#103 4.099 b ses 4. 06 4.041 4. 009 3-971 3. 929 3. 884 

0.95 1,135 1. 136 1,142 1.150 1, 162 1. 176 1.193 1,211 1, 230 
9. 675 9. 677 0. 683 0. 693 0. 797 0. 724 0. 74 0. 764 0. 786 

©, 000 0. 037 0. 073 0. 106 0. 135 ©. 160 0. 17 eo, 190 0. 195 

2, 483 2.476 2.454 2. 420 2. 374 2. 318 2.255 2, 187 2,117 

4. 084 4. 080 4. 069 4. 050 4. 024 3. 992 3.955 3.914 3. 869 

1,00 1,142 1.144 1.149 1.157 1, 16 1, 183 1,19 1,217 1, 236 
©, 668 °. ere 0. 677 ° bey °. a 0, 718 0. 73 0. 759 () 780 

0, 000 0. 037 0. 07 0. 107 0. 136 0. 161 0. 179 0.191 0, 196 

2. 466 2.459 2. 43 2. 404 2.359 2. 303 2. 241 2.174 2, 104 

4. 064 4. 061 4. 050 4.031 4,006 3. 975 3.939 3. 898 3. 854 

Fy 1.155 4.155 1.154 1.153 1,152 1.151 1,149 1, 146 1,144 


1g 


Mo = 4, Bx = 40°, a = 5° 


3 
é 101715" | 12°30" | 123°45" | 135°00° 146°15" 157°30' | -168°45", | 10°00" | 180°00" 
! Nia eel Sao [Pecan naa Aenean 


= ee 
———see 


—— 


0. 00 1.053 [. 1,063 1,074 1, 082 1, 090 1.095 1,098 1, 213 1.099 
0. 883 0, 892 0. Jol 0. 908 0. 914 0.919 0, 921 1.018 0. 922 
0.115 0, 108 0. 097 0, 083 0, 065 0. 04 0, 022 0, 000 ©. 000 
2.173 | 2, 104 2.042 1.990 1,948 1.91 1, 899 1. 893 1. 893 
3. 713 1 3 628 3-552 3-497 3- 434 3. 396 3- 373 3-799 3. 365 
0. 05 1.122! 1.144 | 1.164 1. 183 1.199 1,211 1,218 1, 221 
0.925 | 0.944 0. 962 0.978 0.991 1, 001 1, 007 1, 009 
0.129 j 0,122 0. 110 0. 094 0. 07 0, 051 0. 026 0. 000 
2.173 ' 2,104 2. O42 1.990 1,94 1.917 1.899 1 893 
3-934 | 3.892 3. 858 3. 833 3. 816 3. 805 3. 800 3.798 
0. 10 1.132 | 1.153 1.174 1,192 1, 207 1,218 1,225 1,228 
0. 918 | 0. 937 0.955 0. 970 0. 983 0. 993 0. 999 1.001 
0. 139 0.132 | 0,130 oO, 102 0, 081 0, 056 0, 028 0. 000 
2.172 2, 103 2.041 1. 988 1 gis 1,916 1, 897 1, 891 
3-944 3.902 | 3. 867 3. 839 3. 819 3. 806 3-798 3-796 
0.15 1. 140 1, 162 1,182 1, 200 1,214 1, 226 1, 232 1,235 
0.911 0. 930 0. 947 0. 963 0. 976 0, 985 0.991 0. 993 
oO. 147 0. 140 0. 127 0. 108 0, 086 0. 059 0, 030 0, 000 
2.170 2,101 2.039 1. 986 1.944 1.914 1,895 1, 889 
3. 949 3. 906 3. 870 3. 841 3. 819 3. 804 3.795 3. 792 
0. 20 1. 148 1,170 1. 189 1, 207 1, 222 1, 232 1, 239 1,242 
0. 903 0, 922 0. 940 0.955 0. 968 0.978 0. 984 0, 986 
0. 153 0.145 0. 132 0. 113 0, 089 0, 062 0, 031 0, 000 
2.167 | 2,098 2, 036 1, 983 1,941 1.910 1, 892 1, 886 
3-951 3-907 | 3. 870 3. 840 3. 817 3. 801 3-791 3. 788 
0.25 1.156 1.177 1. 197 | 1.214 1. 228 1. 239 1.246 1. 248 
0. 896 0.915 0. 932 0. 948 0. 961 0. 971 0. 977 0. 978 
0. 158 0. 150 0. 136 0. 117 0, 092 0. 064 O. 032 0, 000 
2. 163 2. 094 2. 032 1, 980 1. 937 1, 907 1, 888 1, 882 
3-950 | 3-907 | 3. 869 3. 837 3. 813 3.796 3. 786 3. 782 
0. 30 1.164 | 1.184 1, 204 1,221 1,235 1.246 1.252 1,254 
0. 889 0. 908 0. 925 0. 941 0. 954 0. 964 0. 970 0. 972 
0. 162 0. 154 0. 140 | 0. 120 0, 095 0, 066 0. 033 0, 000 
2.159 2. 090 2, 028 1.975 1.93 1, 902 1. 883 1,877 
3- 948 3- 904 | 3- 866 3. 833 3. 80 3.790 3.779 3.776 
0. 35 1.171 1.191 | L2at 1. 228 1, 242 1,252 1,258 1,261 
0. 882 0. 901 0. 919 o. 934 0. 947 0. 957 0. 963 0. 965 
0. 166 0. 158 0. 143 0. 123 0, 097 0, 067 0, 03 0, 000 
2.154 2. 085 2. 023 1,970 1,928 1, 897 1, 87 1.872 
3-944 3- 900 3. 861 3. 828 3. 602 3. 783 3.772 3. 768 
0. 40 1.178 1. 198 1.217 1, 234 1, 248 1,258 1,265 1, 267 
0. 875 0. 894 0. 912 0. 928 0.941 0. 950 0. 956 0. 958 
0.170 0. 161 0. 146 0.125 0, 099 0, 068 0.035 0. 000 
2. 148 2.079 2.017 1 33 1,922 . 1,891 1,873 | 1. 866 
3-939 3- 895 3. 856 3. 22 3.795 3. 776 3. 754 3. 760 
0. 45 1. 185 1. 205 1, 224 1, 24" 1, 254 “1, 264 1.271 1, 273 
0. 868 o. 887 0. 905 0. 921 0. 934 0. 944 0. 950 0. 952 
0. 173 0. 164 0. 149 ro) red 0, 101 0, 070 0, 035 0, 000 
2.141 2.073 2.011 1.95 1.916 1, 885 1, 866 1, 860 
3- 933 3. 889 3. 849 3.815" 3. 787 3. 767 3-755 3-751 
0. 50 1.192 1.212 1. 230 1. 247 1. 260 1. 271 1.2 1.2 
2 0. 861 0. 881 0. 899 0.915 0. 928 0. 938 ° a °. Se 
0. 175 0. 167 0. 151 0. 129 0. 102 0. 071 0. 036 0. 000 
2. 134 2. 066 2. 004 1.952 1 1. 878 1. 860 1. 853 
3-926 3- 882 3. 841 3. 806 3-77 3-758 3-745 3-741 


. Meo = 4, Bx = 40°, @ = 5° 


| 0 
é | 101°15' | 112°30’ | 123°45’ } 135°00’ 146°15’ | 157°30’ | 168°45’ 180°00’ | 180°00’ 
4 1 
0.55 1.198 | 1. 218 1. 237 1. 253 1. 267 1.277 1, 283 1. 285 
0.855 | 0. 874 0. 893 0. 909 0. 922 0. 932 0. 938 0. 940 
0.178 0. 169 0. 153 0. 131 0, 104 0. O71 0, 036 0. 000 
2.127 2.059 1.997 1.945 1, 902 1. 871 1, 852 1. 846 
3-918 3. 873 3- 933 3-797 3. 769 3- 748 3.735 3-731 
0. 60 1. 20 1,22 1. 243 1. 25 1, 273 1, 282 1, 289 1, 291 
°. 848 0. 86 0. 887 0. ee 0. 916 0. 926 0. 932 0. 934 
0. 180 0.171 0.155 0. 133 0. 105 0. 072 0, 037 0. 000 
2.119 2.051 1.989 1. 937 1, 894 1. 863 1, 845 1. 838 
3- 999 3. 864 3. 523 3.788 3.759 3-737 3.724 3-719 
0. 6 1.211 1.231 1.249 1. 26 1,278 1. 288 1.294 1. 297 
J o. 842 0. 862 o. 881 °. 897 oO. Be 0. 920 0. aoe 0. 928 
0. 182 0. 173 0. 157 0. 134 0. 106 0. 073 0, 037 0. 000 
2. 110 2. 042 1.981 1.929 1, 886 1. 855 1, 836 1. 830 
3- 899 3. 854 3- 813 3-777 3. 748 3- 726 3. 712 3- 708 
0. 70 1.218 1. 237 1.255 1.271 1, 284 1.294 1, 300 1. 302 
0. 836 0. 856 0. 875 0. 891 0. 904 0.914 0.921 0. 923 
0. 184 0.175 o. 158 0. 135 0, 107 0. 074 0, 037 0. 000 
2.104 2. 033 1.972 1. 920 1, 878 1. 847 1, 828 1. 821 
3. 889 3. 844 3- 802 3. 766 3. 736 3-714 3. 700 3- 695 
0.75 1, 224 1. 243 1,261 1.277 1, 290 1. 300 1, 306 1. 308 
0. 830 0. 850 0. 869 0. 885 ° 899 0. 909 0.915 0. 917 
0. 186 0.176 0. 160 0. 136 0, 10 0. O74 0, 038 0, COO 
2.091 2.024 1. 963 1.911 1, 869 1. 838 1, 819 1, 812 
3. 877 3. 832 3. 790 3-754 3. 723 3. 701 3. 687 3. 682 
0. 80 1. 230 1. 250 1. 267 1.283 1, 296 1. 306 1, 312 1.314 
0. 824 | 0. 845 0. 864 0. 880 0. 893 0. 904 0.910 0. 912 
o. 188 o. 178 oO. 161 0. 137 0, 108 0. 075 0. 038 0. 000 | 
2. 081 | 2.014 1.95. 1.901 1,859 1. 828 1, 809 1. 80 
3. 865 3- 820 3-77 3-741 3.710 3. 687 3. 673 3- 66 
0.8 1. 237 1.256 1.27 1.28 1. 302 1. 312 1,317 1.31 
z 0. 819 0. 839 ° 368 oO. aye ° aa ° 898 0, 904 °. eee 
0. 189 0. 179 oO. 162 0. 138 0, 109 oO. 073 0, 038 0. 000 
2. 070 2. 004 1.944 1. 891 1, 849 1. 81 1.799 1. 793 
3. 852 3. 807 3- 765 3- 728 3. 697 3- 673 3.659 3- 654 
9. 90 1. 243 1. 262 1.279 1.2 1, 308 1.317 1,323 1. 32 
0. 813 0. 834 0. 853 oO. 80 0, 883 0. 893 ° 899 °. aa 
0.191 0. 180 0. 163 ©. 139 0, 110 0. 076 0, 03 0. 000 
2. 05 1.993 1. 933 1.881 1, 839 1. 808 1,789 1. 783 
3- 83 3-793 3-751 3-714 3. 682 3. 659 3.644 3- 639 
0.9 1. 249 1. 268 1. 285 1. 301 1,31 1. 32 1,329 1. 331 
0. 807 0. 828 0. 847 0. £4 ° a7 0. $88 0, 894 oO. 896 
0. 192 0. 182 ©. 164 0. 140 0.110 0. 076 0,039 0. 000 
2. 048 1.982 1.922 1. 870 1,828 1.797 1.779 1.772 
3. 824 3-779 3-737 3- 699 3. 667 3. 643 3.629 3- 624 
1,00 1.255 1.274 1.291 1. 30 1,31 1. 32 1.335 1. 
0. 802 0. 823 0. 842 oO. 85 °. - 0. $83 oO. 833 °. af 
0. 193 0. 183 0. 165 oO. 141 0,111 0. 076 0, 039 0. 000 
2. 036 1.970 1.911 1. 859 1,817 1. 786 1.767 1.761 
3. 809 3-764 3-722 3. 683 3. 652 3. 628 3. 613 3- 607 
Fs 1.140 1. 137 1.134 1.131 1, 128 1. 126 1,125 1.124 


ee 


451 


Mo = 6, By = 10°, @ = 2°30’ 


0 

: 0°00’ | 11°15’ | 22°30’ 45°00’ | 56°15’ | 
0. 00 2. 190 2. 190 2.191 2.1 2.1 2. 19 2. 200 2. 203 2. 206 
0. 386 0. 386 o. 386 o. 388 re) 387 oO. 387 0. 387 o. 388 0. 389 
0. 000 0. 017 0. 033 0. 04 0. 063 0. 076 0. 086 0. 093 0. 097 
0. 374 0. 372 0. 367 0. 35 0. 346 O. 332 0. 317 O. 301 0. 286 
2. 396 2. 387 2. 362 2. 322 2. 268 2. 204 2. 133 2.059 1.985 
0. 05 2. 192 2. 192 2.19 2.19 2. 19 2. 200 2. 203 2. 207 2.211 
0. 377 9. 377 0. 37 0. 37 0. 37 0. 379 0. 380 0. 380 O. 381 
0. 080 0. 017 0. 034 0. 050 0. 06 0. 077 0. 087 0. 094 0. 098 
0.374 «| 0.372 0. 367 0. 358 0. 34 O. 332 0. 317 0. 301 0. 286 
2.395 | 2-387 2. 364 2.327 2. 278 2.219 2.154 2.086 2.018 
0. 10 2.193 | 2. 193 2.194 2. 196 2. 198 2.201 2. 205 2.208 2. 212 
0. 369 0. 369 0. 369 0. 370 0. 370 0. 371 0. 372 9- 373 0. 374 
0. 0Co | 0. 017 0.034 0. 050 0. 065 0. 077 0. 087 0. 094 0. 098 
0. 374 O. 372 0. 366 0. 357 0. 346 0. 332 O. 317 0. 301 0. 286 
2. 393 2. 385 2.362 ; 2.326 2. 278 | 2. 220 2. 156 2. 088 2. 021 
0.1 2.194 2.195 2. 196 2. 198 2. 200 2.20 2. 206 2.210 2. 214 
: o. 361 0. 361 °. ae ° ae 0. 363 re) 363 0. 364 0. 365 0. 366 
0. 000 0. 017 0. 034 0. 050 0. 065 0. 077 0. 087 0. 094 0. 097 
0. 373 0. 371 0. 365 0. 357 0. 345 0. 332 0. 317 0. 301 0. 286 
2. 389 2. 381 2. 359 2. 323 2.276 2.219 2.155 2. 088 2. 021 
0. 20 2. 196 2. 196 2. 197 2. 199 2. 201 2. 204 2. 208 2.211 2.215 
0. 353 0. 353 0. 354 9. 354 0. 355 0. 356 0. 357 0. 358 0. 359 
0. 000 0.017 0. 034 0. 050 0. 064 0. O77 0. 087 0. 093 0. 097 
oO. 302 0. 370 0. 364 0. 356 0. 344 0. 331 0. 316 0. 301 0. 285 
2. 304 2.377 2. 355 2.319 2. 272 2.216 2. 153 2. 087 2. 020 
c. 25 2.197 | 2.198 2.199 2. 200 2. 203 2. 206 2, 209 2.213 2.216 
0. 345 | 0. 346 0. 346 0. 347 0. 347 0. 348 0. 350 0. 351 0. 352 
0. 099 0.017 0. 034 0.050 0. 064 0. 076 0. 086 0. 093 0. 096 
0.370 | 0.369 0. 363 0. 355 0. 34 0. 330 0. 315 ©. 300 0. 285 
2. 378 | 2. 370 2. 349 2. 314 2. 26 2. 212 2.150 2. 084 2.017 
0. 30 2.199 | 2.19 2, 200 2. 202 2. 204 2. 207 2.210 2.214 2. 218 
0.338 | 0.33 0. 339 9. 339 0. 340 0. 341 0. 343 0. 344 0. 346 
0.090 | 0,017 0. 034 0. 050 0. 064 0. 076 0. 086 0. 092 0. 096 
0.369 | 0.367 oO. 362 0. 35 0. 342 0. 32 0. 314 0. 299 o. 284 
2. 371 2. 363 2. 342 2. 30 2. 262 2. 207 2.145 2. 080 2.013 
9. 35 2. 200 2. 201 2, 202 2. 203 2. 206 2. 208 2.212 2, 215 2. 219 
0. 331 0. 331 0. 331 0. 332 0: 333 0. 33 0. 336 0. 337 0. 339 
0. 000 0.017 0. 034 0. 050 0. 064 0. 07 0. 085 0. 092 0. 095 
0. 367 0. 365 0. 360 O. 352 O- 341 0. 327 0. 313 0. 298 o. 2: 3 
2. 362 2. 355 2. 334 2. 300 2. 255 2. 201 2. 139 2.074 2. 00 
0. 40 2. 202 2. 202 2, 203 2. 205 2. 207 2. 210 2. 213 2.217 2. 220 
0. 323 0. 324 0, 324 0. 325 oO. 326 0. 327 0. 329 0. 331 0. 332 
0. 000 0.017 0. 03 0. 050 0. 064 0. 076 0. 085 0. C91 0. 094 
0. 365 0. 363 0.35 0. 350 0- 339 0. 326 0. 311 0. 296 o. 281 
2. 353 2. 346 2. 325 2. 292 2.247 2.193 2. 133 2, 068 2. 002 
0. 45 2. 203 2. 203 2. 204 2. 206 2. 208 2.211 2. 214 2, 218 2. 222 
0, 316 0. 316 0. 317 0. 318 0: 319 0. 321 0. 322 0. 324 0. 326 
0, 000 0.017 0. 034 0, 04 0. 063 0. 075 0. 084 0. C91 0. 094 
0. 363 O. 361 0. 356 0.3 0: 337 0. 324 0. 310 0. 295 0. 280 
2. 342 2. 336 2. 315 2. 282 2. 238 2. 185 2.125 2. 061 1.995 
0. 50 2 2. 2. 2,21 2, 223 
°. oO. 0. 0. 31 0. 320 
° oO. O. 0, 090 0. 09 
) °. o. 0, 293 Oo. ah 
2 2. 2, 2, 053 1. 988 


Meo = 6, By, = 16°, « = 2°30’ 
0 


ke 

orour | 11°15" | 22°30" | 33°45’ | 45°00" | 56°15" | 67°30" | 78°45" | 90°00" 
0, 55 2. 206 2. 206 2. 207 2. 209 2.211 2.214 2.217 2.221 2.224 
0. 302 o, 302 0. 303 0. 304 0. 306 O. 307 0. 309 0. 312 0. 314 

0. 000 0. 017 0. 034 0. 049 0. 063 0. 075 0. 084 0. 089 0. 092 

0. 358 0. 356 0.351 0. 343 0. 333 0. 320 0. 306 0. 291 0. 277 

2. 319 2. 312 2. 292 2. 260 2.217 2. 165 2. 106 2. 043 1.979 

0, 60 2.207 | 2.208 2. 209 2. 210 2. 213 2. 215 2. 219 2. 222 2.226 
0. 295 0. 296 0. 296 0. 297 0. 299 0. 301 0. 303 0. 305 0. 308 

0. 000 0, 017 0. 03 0. 049 0. 063 0. 074 0. 083 0. 089 0. 092 

0. 355 0. 353 9. 34 0. 341 0. 330 0. 317 O. 304 0. 289 0. 275 

2. 306 2. 299 2. 280 a. a48 a. ae5 Bs 15+} 2.006 2,033 3,96) 

0, 65 2, 209 2, 209 2.210 2. 212 2.214 2.217 2. 220 2. 223 2.227 
0, 288 0, 289 0. 289 0. 291 0. 292 0. 294 0. 297 0. 29 0. 302 

0. 000 0, 017 0, 033 0. 049 0. 062 0. 074 0. 083 0. 08 0. 091 

0. 352 0. 350 ©. 346 0. 338 0. 327 0. 315 O. 301 0. 287 0. 272 

2, 292 2, 285 2, 266 2.235 2. 193 2.142 2. 084 2. 022 1.959 

0, 70 2.210 2.211 2,212 2.213 2.216 2.218 2.221 2. 225 2.228 
0, 282 o, 282 0. 283 0. 284 0. 286 0. 288 0. 290 0. 29 0. 296 

0. 000 0. 017 0. 033 0. 049 0. 062 0. 074 0. 082 ° O88 0. 090 

©. 349 0. 347 O. 342 0. 335 0. 324 0. 312 0. 299 0. 284 0. 270 

2,277 2. 270 2.251 2. 220 2.179 2.129 2. 072 2.010 1.947 

0. 75 2.212 2,212 2,213 2.215 2.217 2. 220 2. 223 2. 226 2. 230 
0. 275 0. 275 0. 276 0. 277 0. 279 0. 281 0. 284 0. 287 0. 300 

0, 000 0, 017 0. 033 0. 048 0. 062 0. 073 0. 082 0. 087 0. O90 

0. 345 0. 344 0. 339 O. 331 0. 321 O. 309 0. 296 0. 282 0. 268 

2. 261 2.254 2. 235 2. 205 2. 164 2.115 2.058 1. 998 1.935 

0, 80 2.213 2.214 2.215 2, 216 2.219 2,221 2, 224 2, 228 2.231 
0. 268 0. 268 0. 269 0, 271 0, 273 0, 275 0, 278 0. 281 0. 283 

0, 000 0. 017 0. 033 0. 048 0. 062 0. 073 0, 082 0. 087 0. 089 

0. 342 0. 340 0. 336 0. 328 o. 318 0. 306 0. 293 0. 279 0. 265 

2, 243 2. 237 2.219 2. 189 2.149 2. 100 2. 044 1. 984 1.921 

0, 85 2,215 2,215 2. 216 2. 218 2. 220 2, 22 2. 226 2, 229 2. 233 
0. 261 0. 261 0. 262 0. 264 0. 266 0, 26 0.271 0. 274 0. 277 

0, 000 0, 017 0. 033 0. 048 0. 062 0. 073 0, 081 0. 087 0. 089 

0. 338 0. 336 0. 332 0. 324 0. 315 0. 303 0. 290 0. 276 0. 262 

2, 22 2, 219 2. 201 2.171 2. 132 2. 083 2, 028 1. 969 1. 907 

0. 90 2.217 2, 217 2, 218 2, 219 2.222 2, 224 2, 227 2, 231 2. 234 
0. 254 0. 254 0. 255 0. 25 0. 259 0. 262 0. 265 0. 268 0. 271 

0, 000 0. 017 0. 03 0, 04 0. 062 0. 073 0, 084 0. 086 0. 088 

0. 334 0. 332 0. 32 0. 320 0. 311 0. 299 0. 286 0. 273 0. 259 

2, 206 2, 200 2, 182 2. 153 2.114 2. 066 2,012 1.953 1, 891 

0.95 2, 218 2, 219 2. 220 2.221 2. 223 2. 226 2, 22 2. 232 2. 236 
0, 247 0. 247 0. 248 0. 250 0. 252 0. 255 0, 25 0. 261 0. 265 

0. 000 0, 017 0. 033 0. 048 0. 061 0, 072 0, 081 0. 086 0. 088 

0. 329 0. 328 0. 323 0. 316 0. 307 0. 296 0. 283 0. 269 0. 256 

2. 185 2.179 2.161 2. 133 2. 094 2. 047 1.994 1.935 1. 874 

1,00 2, 220 2, 220 2, 221 2. 223 2. 225 2, 227 2, 230 2. 234 2. 237 
0. 239 0. 240 0. 241 0. 243 0. 245 0. 248 0, 251 0. 255 0. 258 

0. 000 0. 017 0. 033 0. 048 0. 061 0. 072 0. 080 0. 086 0. 087 

0. 325 0. 323 0. 319 0. 312 0. 303 0. 291 0, 279 0. 266 0. 252 

2, 162 2.157 2. 139 2.111 2.073 2,027 1.974 1.916 1. 855 

Fy 0. 240 0. 240 0. 241 0, 241 0, 243 0. 244 0. 246 0. 248 0. 250 


453 


Moo = 6, By = 10°, « = 2°30’ 


oO, 


v 


146°15’ 


1ore1s’ | 12°30" | 123°45' | 135°00" 168°45' | 180°00" | 180°00" 


157°30" | 


0. 00 2. 209 2.212 2.215 2. 218 2, 220 2, 222 2. 223 2. 231 
0. 389 0. 39° 9. 390 9. 391 0. 391 0. 391 0. 392 0. 393 
0. 097 0. 094 0. 086 0. 074 0. 059 0. 041 0. 021 0. 000 
0. 271 0. 258 0. 246 0. 237 0. 230 0. 225 0. 222 0. 221 
1.914 1. 849 1.792 1.745 1,709 1. 683 1. 667 1. 724 
0. 05 2.214 + 2.218 2.222 2. 225 2, 228 2, 230 2, 231 2. 232 
0. 382 0. 383 0. 384 0. 384 0. 385 0. 385 0. 386 0. 386 
0. 098 0. 094 0. 086 0. 075 0. 059 0.041 0. 021 0. 000 
0. 271 0. 258 0. 247 0. 23 0. 230 0, 225 0, 222 0. 2214 
1.952 1, 893 1. 841 1.79 1.765 1.741 1,727 1.723 
0. 10 2.216 | 2. 220 2. 224 2.227 2.229 2.231 2. 233 2.233 
9. 375 9. 376 9. 377 9. 377 ©. 378 2. 379 2. 379 0. 379 
0. 098 0. 094 0. 086 0. 074 0. 059 0, 041 0. O21 0. 000 
O. 271 0. 258 0. 247 0. 237 0. 230 0. 225 0, 222 0. 221 
1.955 1, 896 1. 843 1.799 1.765 1.741 1.726 1.721 
0.15 2,218 2.221 2. 225 2. 228 2, 231 2, 233 2. 234 2. 234 
0. 367 0. 369 9. 370 0. 370 0. 371 0. 372 0. 372 0. 373 
0.097 0. 093 0. 085 9. 074 0. 059 0, O41 0,021 0. 000 
0. 271 0. 258 0. 246 0. 237 0, 22 0, 224 0, 221 0. 220 
1.956 1, 896 1. 843 1.799 1, 763 1. 738 1, 723 1.718 
0. 20 2.21 2.223 2.226 2.22 2, 232 2.2 2.2 2.236 
°. 160 0. 362 O. 363 ° ae 0. 365 fo} 30 °. 328 ° 366 
0. 097 0. 093 0. 085 0. 073 0. 058 0, 040 0. 020 0, 000 
0. 271 0. 257 0. 246 0. 236 0. 229 0, 224 0, 220 0,219 
1.955 | 1. 895 1. 841 1.796 1,761 1.735 1,720 1.715 
0. 25 2.220 | 2, 22 2. 228 2. 231 2. 233 2. 235 2. 236 2. 237 
©. 354 9. 355 0. 356 0. 357 O. 359 0. 359 9. 360 9. 360 
0. 096 0. 092 0. 084 0, 072 0. 057 0, 040 0. 020 0. 000 
0. 270 0. 257 0. 24 0, 236 0, 228 0, 223 0. 220 0. 219 
1.952 1. 892 1. 83 1.793 1.757 1,731 1.715 1.710 
0. 30 2. 222 2.225 2.229 2, 232 2, 234 2, 236 2. 238 2. 238 
0. 347 0. 349 0. 350 0. 351 0. 352 9. 353 0. 354 0. 354 
0. 095 0. O91 0. 083 0,071 0. 057 0, 039 0. 020 0. 000 
0. 269 0. 256 0. 245 0, 235 0. 227 0, 222 0. 219 0. 218 
1.949 1. 888 1. 834 1,789 1.752 1. 726 1.710 1.705 
0. 35 2.22 2.227 2. 230 2, 233 2. 236 2, 238 2. 239 2. 239 
0. 341 0. 342 0. 344 9. 345 0. 346 0. 347 0. 348 o. 348 
0. 094 0. 090 o. 082 9, 071 0. 056 0, 039 0. 020 0. 000 
0. 268 0. 255 0. 244 O, 234 0. 226 0, 221 o. 218 0. 217 
1.944 1. 884 1. 830 1, 784 1.747 1.720 1. 704 1. 699 
0. 40 2.224 2. 228 2. 231 2, 234 2. 237 2, 239 2. 240 2. 240 
0. 334 0. 336 0. 338 9, 339 0. 341 0. 342 0. 342 0. 343 
0. 094 0. 089 0. 081 0, 070 0.055 0, 038 0. 019 0. 000 
0. 267 0. 254 0. 242 0, 233 0. 225 0, 220 0. 216 0. 215 
1.938 1. 878 1. 824 1.777 1.740 1.714 1. 697 1.692 
0.45 2. 226 2, 229 2. 233 2, 236 2. 238 2. 240 2. 241 2.241 
0. 328 0. 330 0. 332 9, 333 0. 335 0. 336 0. 337 0. 337 
0. 093 0. 088 0. 080 0, 069 0. 055 0, 038 0. 019 0. 000 
0. 266 0. 253 0. 241 0, 231 0. 224 0. 218 0. 215 0. 214 
1.931 1. 871 1. 817 1,771 1. 733 1,706 1. 690 1. 684 
0. 50 2.227 2. 230 2. 234 2. 23 2. 239 2.241 2. 242 2.243 
0. 322 0. 324 0. 326 0. 32 0. 329 0. 330 0. 331 o- 331 
0. 092 0. 08 0. 080 0. 068 0. 054 0. 037 0. 019 0. 000 
0. fo) Oo. ) & °. . 


Me = 6, By = 10°, & = 2°30’ 


6 
: 1o1e15’ | 112°30" | 123°45' | 135°00" | 146715" | 157°30"| 168°45" | 180°00" | 180°00’ 
0. 55 2. 228 2. 232 2.235 2.238 2.241 2. 242 2. 244 2.24 
0. 316 o. 318 0. 320 O. 322 0. 323 0. 325 0. 325 0. 32 
0. O91 0. 087 0. 079 0. 068 0. 053 0. 037 0. 019 0. 000 
0. 262 0. 250 0. 238 oO. 228 0. 221 0. 215 O. 212 0.211 
1.915 1. 855 1. 801 1.754 1 717 1. 689 1. 672 1. 667 
0. 60 2. 229 2. 233 2. 236 2. 239 2. 242 2.244 2. 245 2.245 
0. 310 0. 312 0. 31 0. 316 oO. 318 0.319 0. 320 ©. 320 
0. 091 0. 086 0. 07 0. 067 0. 053 0. 036 0. 018 0. 000 
0. 261 0. 248 0. 236 0. 227 0. 219 0. 213 0. 210 0, 209 
1. 906 1. 846 1.792 1.745 1.707 1. 680 1. 663 1. 657 
0. 65 2.231 2. 234 2. 238 2.241 2. 243 2. 245 2. 246 2. 246 
0. 304 0. 307 O. 309 0. 310 O. 312 0. 313 0. 31 0.315 
0. 090 0, 085 0. 077 0. 066 0. 052 0. 036 0.01 0. 000 
0. 259 0. 246 0. 234 0. 225 0. 217 0. 212 0. 208 0. 207 
1. 896 1, 836 1.792 1.735 1. 697 1. 669 1. 652 1. 646 
0. 70 2. 232 2. 236 2. 239 2. 242 2.244 2. 246 2.247 2. 248 
0. 298 O, 301 0. 303 0. 305 0. 306 o. 308 oO. 30 0. 309 
0. 089 0, 085 0. 077 0. 066 0. 052 0. 036 O.o1 0. 000 
0. 256 0. 244 0. 232 0. 223 0. 215 0. 210 0. 206 0. 205 
1.885 1, 825 1.771 1. 723 1. 685 1. 658 1. 641 1. 635 
0.75 2. 233 2. 237 2. 240 2. 243 2. 246 2. 248 2.249 2. 249 
Q, 292 0. 295 0. 297 0. 299 O. 301 0. 302 O, 30 0. 303 
0. 089 0. 084 0. 076 0. 065 0. 051 0. 035 0.01 ©. 000 
0. 254 0. 241 0. 230 0. 220 0. 213 0. 207 0. 204 0. 203 
1, 872 1. 813 1.759 1.711 1. 673 1. 645 1. 628 1. 622 
0. 80 2.235 2. 238 2.242 2.245 2. 247 2. 249 2. 250 2-251 
0. 286 0. 289 0.291 0. 293 0. 295 0. 296 0. 297 0: 297 
0. 088 0, 083 0. 075 0. 064 0. 051 0. 035 0. 018 0. 000 
0. 252 o. 239 0. 228 0. 218 0. 210 0. 205 0. 202 0. 200 
1.859 1. 810 1. 746 1. 698 1. 660 1. 632 1.614 1. 609 
0. 85 2. 236 2. 240 2. 243 2. 246 2. 249 2.251 2. 252 2. 252 
0. 280 0. 283 0. 286 0. 287 0. 289 0, 290 0. 291 0. 291 
0. 087 0. 083 0. 075 0. 064 0. 050 0. 035 0. 018 0. 000 
0. 249 0. 236 0. 225 0. 215 0. 208 ©. 202 ©. 199 0. 198 
1. 845 1. 786 1. 732 1. 684 1. 645 1.617 1, 609 1. 594 
0. 90 2. 238 2.241 2.245 2. 248 2. 250 2. 252 2. 253 2. 254 
0. 274 0. 277 0. 279 0. 281 0. 283 0. 284 0.285 0. 285 
0. 087 0. 082 0. 074 0. 063 0. 050 0. 034 0.017 0. 000 
0. 246 0. 233 0. 222 0. 212 0. 205 0. 199 0. 196 0. 195 
1. 830 1.771 1.717 1. 668 1. 629 1. 601 1. 583 1.577 
0.95 2. 23 2. 243 2. 246 2.249 2. 252 2. 254 2.255 2. 255 
0. 26) 0. 271 0. 273 0. 274 0. 276 0. 277 0. 278 0. 278 
0. 086 0, 082 0. 074 0. 063 0. 050 0. 034 0.017 0. 000 
0. 243 9, 230 0. 219 0. 209 0. 202 0. 196 0. 193 0. 192 
1.813 1.754 1.700 1.651 1.611 1. 583 1.565 1.559 
1.00 2.241 2. 244 2. 248 2.251 2. 254 2. 256 2.257 2. 257 
0. 261 0. 264 0. 266 0. 267 0. 269 0. 270 0. 271 O- 271 
0. 086 o. 081 0. 073 0. 062 0. 04 0. 034 0.017 0. 000 
0. 239 0. 227 0. 216 0. 206 0.19 0. 193 0. 189 0. 188 
1.794 1.735 1. 681 1. 631 1.591 1. 562 1.544 1.538 
Py 0. 253 0. 255 0. 257 0. 260 0. 262 0. 263 0. 264 0. 265 


455 


Mz = 6, B, = 10°, % = 5° 


<= o 


§ if ae met j acy de: sin iminGaiae. =) 
: | (00! | 11°15" | 22°30’ | 33°45’ | 45°00 | 56°15’ 56°15’ | 67°30 | 784’ | 90°00 
a | 
‘ 6 2, 168 2.172 2.177 2, 182 2, 188 2. 194 
oy: es a | aH | a ie 0. 382 0. 383 oO. 33 °. ie . 385 . 
0, 009 0, 031 0. 062 0, O9f 0. 119 oO. f oO, : a6 : pee 
0. 477 0. $73 | 0. 459 0. 438 0. 410 0. 37 0. 344 . ett 
2. 749 | 2. 730 | 2. 675 2. 587 2.471 2. 334 2.185 2, 032 1 
2 68 2.171 2.175 2. 180 2, 187 2. 193 2. 201 
a Bee | SB | ae | a | Be | oe 
0,000 i 0,032 0. 063 0. 093 0. R : ii ee 
0.477 | 0.472 | 0.459 | 0.438 . 0.410 | 0.379 0. 345 
2. ah | 2.731 2 632 2.598 2.491 2. 364 2, 224 2, 080 1.940 
2.177 2. 182 2, 189 2. 196 2. 203 
0. 10 eae, | A ou ae 5 308 ° ie °. ee ° 370 ° 3g : 373 
0.000 | 0,032 0. 063 0. 093 0. 121 0. 14 fo) 3 ere ae 
‘ 1 0.472 0. 459 0. 438 0. 411 0. 379 0. 34 
3 ae . ae 2. 679 2. 600 2. 495 2. 372 2, 235 2. 094 1.955 
2.178 2. 184 2, 190 2.197 2. 205 
oe @. 356 350 0.396 | 0357 | 0399 | 0 360 | 0. 362 0. 364 0. 366 
: : 6 0. 0 0.121 Oo. 14 0.1 ° 
a, a6 | i re 5 458 ° re 0. 410 Py 379 0. 346 °. 313 ° 28) 
2.742 | 2.725 2.677 2. 600 2. 497 2. 37 2, 243 2 
2 176 2. 180 2. 185 2. 192 2.199 2. 206 
te | Sob | ae | oa8 | xe | San | Sak | ase | ae | oa 
0, 000 j 0. 932 0. 064 0. 094 0.121 fo) ° by Bae pee 
0. 474 0. 479 0. 457 0. 437 0. 410 0. 379 0. 34 
ee | 2.721 2. 673 2.598 2. 498 2.379 2, 247 2,110 1.975 
2 2-1 2. 182 2.187 2.19 2. 200 2. 208 
“| eae | ane | oat | Sue | cae | Sud | Sub | San | o:3e 
0.000 | 0,032 0. 064 0, 094 0. 122 O. ° ; Sau ey 
oO. | 0. 46 © 456 0, 436 0. 409 0. 379 0. 34 
2. es | 2 a 2. 668 2, 594 2. 496 2. 379 2.250 2.115 1, 980 
24 2. 183 2, 188 2.195 2, 202 2,20 
a ae a a ape erga eas 
0. 090 0. 032 0. 064 0, 094 O. 122 one ° A ea bee 
4721 . 46 0. 454 0, 434 o. 408 0. 37 0. 34 
2, Hs : . a 2. 662 2. 589 2. 493 2. 379 2.251 2.118 1.984 
2 2, 180 2. 185 2.190 2. 196 2. 203 2,211 
oe ° ia | Sau a ny 0, 327 0. 329 . ae ° te 4 os 3 | 
: 06 0, 0 O. 122 ; ° 
0.469 | 0465 | 0432 | 0 433 0.407 | 9.377 | 0 346 0.313 : a 
2.714 | 2, 699 2. 654 2, 583 2. 489 2.37 2.251 
8 186 2.191 2. 198 2, 204 2, 212 
©. 40 z le A ae g 8 é ie é 322 0. 325 0. 328 0. 332 0, 336 
O, oe °. tl 0. 064 0, 094 0. 122 0. 145 0. 164 0. 178 fo) ee 
0. 467 0. 463 0. 450 0. 431 0. 406 0. 376 0.345 0. 333 0. 282 
2.704 2. 689 2. 646 2,576 2. 483 2. 373 2. 249 9 9 
8 2.18 2.19 2.199 2,206 2. 213 
ae Si a s 465 é i 5 42 o a 0. 31 0. 322 o a3 2.3 : 
; ; : 
0, 000 0. 033 0. 06 0, 094 0. 122 0. 145 0. 164 ave oi) 
. 46 . 460 0. 44 0, 429 0. 404 0. 375 0. 344 
age ms 78 2. 636 2, 568 2-477 2. 368 2.247 2. 118 1. 988 
1 8 2- 18 2. 194 2. 200 2.207 2-214 
res S aa ; ae Oj - ee 0-3 O. 312 O- 316 O. 321 (ery 325 
°. 206 ° ae 0. 065 0. 095 0-122 0. 145 o- 163 0. 176 oO ce 
0. 461 0. 457 o- 445 0. 426 0- 402 G: 374 0. 343 pe oO. a 
2. 680 2.6 2- 625 2.558 2- 469 2. 362 2-243 2.115 1-9 


t 
5 “nr a ’ , , ’ , , : c , 
woo | iis’ | 22°30 ] 33°45’ | 45°00" } 56°15 | 67°30 |_73745 | 9000" 78°45’ | 9000" 
0. 55 | 2. 180 2,181 2. 183 2, 186 2.190 2.195 2, 202 2. 208 2,215 
0. 294 0. 294 0. 296 0, 298 0, 301 0. 305 0, 310 0. 315 9, 320 
0. 090 0, 033 0. 065 0. 095 0.421 0.144 0, 163 0. 176 0. 182 
0. 458 0. 454 0. 442 0. 42 0. 400 0. 372 0. 341 Oo. 311 0, 281 
2. 667 2. 653 2, 613 2.54 2. 460 2.355 2, 237 2.112 1,984 
0. 60 2, 182 2, 182 2, 184 2, 187 2.192 2.197 2, 203 2. 209 2,217 
0. 286 0. 287 0, 289 0, 291 0. 295 0. 299 0. 304, 0. 309 © 315 
0. 000 0. 033 0. 065 0. 095 0. 121 0.144 0. 162 9.175 0, 181 
9.455 0. 45) ©. 434 oO, 42! ©. 397 0. 370 34° je 0, 2% 
2. 653 2. 64o 2, 600 2, 536 2.451 2347 | 2.231 2.107 1,981 
0. 65 2, 183 2, 184 2. 186 2, 189 2193 | 2.198 2, 204 2.211 2 218 
0. 279 0. 280 o, 282 0, 284 0, 288 | © 293 0. 298 0. 304 0, 310 
9. 000 0. 033 0. 065 9, 095 0.121 0. 144 0, 162 0. 174 0, 180 
0. 451 ©. 447 0. 436 0, 418 0. 395 0. 368 0. 338 0. 308 0.279 
2. 638 2. 625 2. 586 2,523 2. 440 2. 339 2.224 2.102 1.977 
0. 70 2. 185 2. 185 2, 187 2,190 2.194 2. 200 2, 205 2.212 2.219 
0. 272 0. 273 0. 274 o, 278 0, 282 0. 287 0.292 | 0.298 0, 304 
0, 090 0. 033 0. 065 0, 095 0.121 0. 144 0, 161 0. 173 0.179 
0. 447 0. 444 0. 433 0. 415 0. 392 0. 365 0. 336 0. 307 0,278 
; 2.621 2. 609 2.571 2, 510 2,428 2. 329 2, 216 2. 096 1.972 
0. 75 2. 186 2, 187 2. 189 2,192 2.196 2. 201 2, 207 2. 213 2, 220 
0. 265 0. 265 0. 267 0, 271 0. 275 0. 280 0, 287 0. 293 ©. 299 
9. 090 0. 033 0, 045 9. 0)5 0. 121 O. 144 0,161, 0.173 0, 178 
0. 443 0. 440 0. 429 0. 411 0. 389 0. 363 0. 334 0. 305 0. 276 
2. 624 2.592 2.555 2. 495 2.415 2 318 2, 207 | 2. 088 1.965 
0. Bo 2.188 1 2. 189 2. 190 2.193 2.197 2+ 202 2. 208 2.214 2,221 
0. 257 0. 258 0. 240 0. 254 0. 259 0. 274 oO. 281 0. 288 0. 294 
0. 000 0. 033 °. 065 0.095 0.121 oO. 144 0. 161 oO. 172 0.177 
0. 439 ©. 435 0. 425 0. 408 0 386 0. 360 0. 332 0. 303 9.275 
2. 586 2 574 2 538 2. 479 2. 4ol 2. 306 2.197 1 2.080 1.958 
0. 85 2. 190 2.190 2.192 2.195 2.199 2. 204 2. 209 2. 216 2,222 
0. 250 0. 251 0. 253 0. 257 0. 262 0. 268 0. 275 0. 282 0. 289 
0. 900 © 033 0 065 0. 095 0. 121 0. 143 o 160 0.171 0.176 
0. 434 0. 431 0. 420 0. 404 0. 382 0. 357 0. 329 O. 301 9. 273 
2. 566 2.554 2.519 2. 463 2. 386 2. 293 2 186 2-070 1.950 
0. 90 2.191 2.192 2.194 2.196 2. 200 2. 205 2 211 2 217 2,224 
0. 243 0. 244 0. 246 0. 250 0. 255 0. 262 0 269 0.277 0, 284 
0. 000 © 033 0. 065 0. 095 O 121 0. 143 0. 160 © 171 0.175 
0. 430 0. 426 0. 416 0. 400 © 379 0. 354 0. 327 0. 299 0.271 
2 546 2. 534 2. 500 2.445 2. 370 2.278 2. 174 2 060 1.941 
9.95 2.193 2.194 2.195 2. 198 2. 202 2. 207 2.212 2. 218 2.225 
0. 235 0. 236 0. 239 0. 243 0. 249 0. 256 0. 263 oO. 271 9. 279 
0. 000 0. 033 0.065 1 0,095 0. 122 0. 143 0. 160 0.170 0. 174 
0. 424 0. 421 0.411 0. 395 0. 375 0. 350 0. 324 0. 296 0. 269 
2. 523 2.512 2.479 2.425 2. 352 2. 263 2. 160 | 2. 048 1,931 
1,00 2.195 2.195 2. 197 2, 200 2. 203 2. 208 2. 213 2.219 2, 226 
0, 228 0. 229 0. 232 0, 236 O. 242 0. 249 0. 258 0. 266 9. 274 
0. 009 0. 033 0. 065 0. 095 O. 122 O. 143 0. 159 9. 170 0.174 
0. 419 0. 416 0. 406 0. 391 0. 370 0. 347 0. 321 0. 294 9, 267 
2. 500 2. 489 2.457 2.405 2. 334 2. 246 2. 146 2. 036 1,919 
Fe 0. 234 0. 234 0. 235 0. 236 0. 238 O. 241 0. 244 0. 248 0, 252 


LOT 


ure 


ee + eee 


Mo = 6, By = 10°, (-4 = 5° 


0 
101°15' | 12°30 | 123°45' | 136-00" | 140°15" | 157°30" | 16845" | 180°00' | 180°00" 


' 
2. 201 2, 207 2, 214 2, 220 2.225 2, 229 2,231 2. 246 2, 232 
o. 388 0, 389 0, 390 9. 391 0. 392 0. 393 ©, 393 0. 396 ©. 393 
0. 198 © 195 oO, 184 0, 162 0. 131 0, 092 ©, 047 0. 000 0, 000 
0.243 | 0,22 0, 204 0, 190 ©. 180 0. 174 0,171 0. 170 0, 170 
1.743 | 1.622 1, 523 1. 449 1. 398 1. 367 1,351 1. 448 1, 346 
2. 209 | 2.217 2, 224 2, 232 2. 238 2, 242 2,245 2. 246 
o. 382 0, 383 0. 385 0. 387 fe) 308 0. 390 0, 391 0. 391 
0. 197 | ©, 19-4 | 0, 182 0,161 9, 130 eo, 092 0, 047 0.000 
0. 250 0, 22 0, 205 0,191 0. 131 0. 174 0,171 0.170 
1. 809 1 695 | 1, 602 1. 534 1 490 1. 464 1 452 1. 448 
2.211 | 2.219 2,227 2, 234 2.239 2. 244 2, 246 2.247 
0. 375 | ©. 377 0. 379 o, 381 0. 383 0. 385 0, 386 0. 386 
0.197 1 0 193 oO, 181 0.159 0. 429 0.091 0,647 =! ©. 000 
0. 251 | ©, 226 0, 206 0, 191 0. 181 0. 174 0171 0. 170 
1.826 | 1.712 1, 618 1 $47 1 499 1.468 1, 452 1. 447 
2. 213 2,221 2, 228 2.235 2. 240 2.245 2, au 2. 248 
0. 369 ©. 371 0. 373 0, 376 0. 378 0. 380 0, 381 0. 382 
0.196 | 0,491 0.179 0, 158 0. 127 0. 089 0, 046 0,.000 
0. 252 0, 227 0, 207 0, 192 0. 181 0. 175 0,171 0. 170 
1. 838 | 1,723 1, 628 1.555 1. 503 1. 470 1,451 1, 445 
2. 214 | 2,222 2, 229 2, 236 2. 242 2. 246 2, 248 2. 24 
0.363 | 0,365 0, 368 ©, 371 9. 373 0. 376 ©, 377 ©. 37 
0.194 | 0,190 0. 177 0.155 0. 425 0. 088 0,045 0, 000 
0. 253 0, 228 0, 208 0, 192 0. 182 ©. 174 0,171 0. 169 
1. 846 1, 732 1, 636 1, 560 1 506 1. 470 1, 450 1, 443 
2, 216 2. 223 2. 231 2. 237 2 243 2.247 2. 249 2. 250 
0, 357 0. 360 0. 363 0. 366 0. 36 0, 371 0. 373 0- 374 
0. 193 0, 188 0. 175 O- 153 0. 123 0, 086 0. 044 0. 000 
0. 253 oO, 22 0, 208 0: 193 0, 182 0,174 0. 170 o 169 
1. 853 1.73 1, 641 1- 563 1, 507 1, 469 1. 447 1. 440 
2.217 2,22 2, 232 2- 238 2, 244 2, 247 2.250 2.251 
0. 351 0.354 0. 368 O- 361 6 364 0, 367 ° 369 0. 369 
0. 191 0, 186 0. 173 0-151 0,121 0, 085 0. 043 0. 000 
0. 254 ©, 229 0. 209 0- 193 O, 181 0. 174 0. 170 o. 168 
1.857 1, 742 1. 644 1-565 1, 507 1, 467 1. 444 1. 437 
2, 218 2, 226 2, 233 2- 239 2,244 2, 248 2.251 2 251 
0. 346 0. 349 © 353 O- 356 9. 359 0, 363 0. 365 0 365 
0, 189 0, 184 0. 170 O- 149 © 119 0, 083 0. 043 9. 000 
0. 254 0. 229 0, 209 O- 193 0, 181 0,173 0. 169 o. 168 
1, 860 1.745 1. 646 1. 566 1, 506 1.464 1. 441 1. 433 
2. 219 2, 227 2 234 ; ee is 245 2, oe 2 ae 2 a 
0. 340 fe) 0. 34 5 oO, 0. 360 0. 3 
° iis ° a ° 288 O- 146 ° a °. as ° ae 0. 000 
0. 254 0, 229 0, 209 O- 193 0, 181 0.173 0. 168 o. 167 
1. 862 1.747 1, 647 1. 565 1, 504 1, 461 1. 437 1.428 
2, 220 2, 228 2. 235 . a : 246 2, an 2 2 2, 253 
0. 335 oO. 0. 353 1 oO, 0. 0. 357 
Sie | oats Wi eaee toodtaee |. oars | corese A ce en. | 20 ooo 
0. 254 0, 229 0. 209 0. 192 0, 180 0, 172 0. 168 0, 166 
1. 863 1.747 1, 647 1. 564 1, 501 1, 457 1. 432 1, 423 
2. 222 2.229 2. 236 2. 242 2. 247 2.251 2.253 2. 254 
O- 330 O. 33 O- 339 0. 343 0. 347 ©. 350 O- 352 0. 353 
0. 184 0. 17 0. 16 O. 142 o 114 0. 079 0. 040 0. 000 
0. 253 0. 229 0. 20 0. 192 0. 180 0.171 0. 167 0. 165 
1. 862 1.747 1. 645 1. 562 1. 497 1, 452 1. 426 1.417 


Mo = 6, Cy = 10°, a= 5° 


0 
: 11°15" | 112°30" | 23°45" | 135°00’ 146°15" | 157°30' | 168°45’ | 180°00’ | 180°00’ 
| | 
0.55 2.223 2. 230 2. 237 2. 243 2. 248 2. 252 | 2. 254 2. 255 
0. 325 O. 339 0. 334 9. 339 O. 342 0. 346 O- 348 o- 349 
0, 183 0. 176 0, 162 0. 140 oO. 112 0. 078 0. ogo 0. 000 
0, 253 0. 228 oO, 208 0. 191 0. 179 0. 170 O- 166 o- 164 
1, §60 1.745 1, 643 1.558 1. 493 1. 447 1. 420 1.411 
0. 60 2. 224 2. 231 2. 238 2. 244 2. 249 2. 253 2-255 2. 256 
0. 320 0. 325 0, 330 ©. 334 0. 338 0. 341 0- 344 0- 345 
0, 181 0. 174 0, 160 ©. 139 0. 110 0. 077 0- 039 9. 000 
0. 252 0. 228 0. 207 ©. 190 0. 178 0. 169 0. 164 0. 163 
1.858 | 1.742 1 640 1.554 1. 488 1.441 1. 413 1. 404 
0. 65 2.225 2. 232 2. 239 2. 245 2.250 2.254 2-256 2-257 
0. 315 O. 331 O 325 0. 330 O. 334 0. 337 O- 339 O- 340 
0. 180 0. 172 0. 158 0. 137 0. 109 0. 076 0- 039 0- 000 
0.251 O. 227 0. 206 0. 189 0.177 0. 168 © 163 o- 162 
1. 854 1.739 1. 636 1.550 1. 482 1. 434 1. 406 1- 396 
0. 70 2. 226 2. 233 2, 240 2.246 2.251 2.255 2-257 2. 258 
0. 310 0. 326 0. 321 ©. 326 0. 32 0. 333 O- 335 o- 336 
0. 178 0.171 0. 156 0. 135 0. 10 0. 075 O- 038 0. 000 
0. 250 0. 226 0. 205 o. 188 0. 176 o. 167 0. 162 0. 160 
1, 850 1.735 1. 631 1. 544 1-475 1.426 1. 397 1- 387 
0.75 2.22 2. 234 2,241 2. 247 2. 253 2. 256 2. 259 2.259 
0. 306 0. 312 0. 316 O. 321 0. 325 0. 328 O- 330 O- 331 
0.177 0. 169 0.155 0. 133 0. 106 0. O74 0-038 0. 009 
0. 249 0, 225 0. 204 0. 187 0. 174 0. 165 0. 160 o- 158 
1. 844 1.729 1, 625 1.537 1. 467 1.417 1. 388 1.378 
0. 80 2.228 2. 235 2. 242 2. 248 2. 254 2-257 2. 260 2.261 
0. 301 0. 307 O. 312 ©. 317 0. 320 O- 324 O- 326 O- 326 
o. 176 0. 168 0. 153 0. 132 O- 105 0: 073 O- 037 0. 000 
0. 248 0. 224 0. 203 0. 186 0. 17 o- 164 0- 159 oO 157 
1. 838 1.723 1.619 1, 530 1. 45 1-407 1. 377 1. 367 
0. 85 2. 229 2.236 2. 243 2. 250 2. 255 2-259 2-261 2- 262 
0. 296 0. 312 0. 307 0. 312 © 315 0- 319 O- 321 0. 321 
0. 175 0. 166 0, 152 0. 130 0. 104 O- 072 0- 037 © 000 
© 246 0. 222 0, 202 0, 184 0-171 o- 162 0-157 0-155 
1. 831 1.716 1.611 1.521 1-448 1. 396 1. 365 1-355 
0. 9° 2. 231 2. 238 2.245 2.251 2 256 2- 260 2- 263 2.264 
0. 292 0. 298 0. 303 0. 307 © 310 0- 313 O- 315 0. 316 
© 173 0. 165 0. 150 0. 129 © 102 0-071 0- 036 0. 000 
G 245 0. 221 0. 200 0. 183 0 169 0. 160 0. 154 0. 152 
1. 822 1. 708 1 602 1.511 1. 437 1. 383 1. 352 1-341 
0.95 2. 232 2.239 2. 246 2,252 2. 258 2- 262 2. 264 
0. 287 0. 293 0, 298 © 302 O- 305 0. 308 0- 309 
0. 172 0. 163 0, 149 0, 128 0-101 0- 070 O- 036 
0. 243 0. 219 0, 198 0, 181 oO. 167 0-157 0. 152 
1. 813 1.699 1. 592 1. 500 1-423 1- 369 1. 336 
1, 00 2. 233 2. 240 2, 247 2.254 2+ 259 2- 263 2- 266 
0. 282 0. 288 0, 293 0. 297 0. 299 0-301 0. 302 
0.171 0. 162 0. 147 O, 126 0. 100 0- 070 0. 035 
O. 241 0.21 0. 196 0.179 O- 16 0-155 0. 149 
1. 802 1. 68 1. 581 1, 487 1. 40 1-351 1. 316 
F, 0. 257 0. 262 0, 268 0. 274 0- 279 0- 282 0. 285 


459 


Mo = 6, Px = 15°, «= 5° 


% 
E i 
0°00" =| 00" | tres: 11°15! | 22°30 | 33°45’ Al 45°00" | 56°15" | 67°30" a 8°45" | 90°00" 
0, 00 2.051 2, 052 2, 054 | 2.057 2,061 2. 066 2.072 2.079 2, 087 
0. 549 9. 549 0. 550 0. 551 0. 552 9. 553 9. 555 9. 557 9. 559 
0. 000 0, 026 0, 052 0. 076 0, 098 0.118 ©. 134 0. 146 0, 153 
0. 757 0.751 0. 733 0. 705 0, 668 0. 625 © 579 0. 531 0. 485 
3-445 3. 425 3. 368 3. 276 3. 154 3. 009 2. 850 2 683 2.517 
0. 05 2. 053 2, 054 2, 057 2.061 2, 067 2. 075 2, 084 2. 094 2, 104 
0. 542 | 0, 542 0, 543 9. 544 9. 546 0. 548 ©. 550 0. 553 0. 556 
Oo. COO 0, 02 oO, 055 0. O50 0, 103 0.123 0.140 0. 152 0.1$9 
0. 757 0.75! 0. 733 0.705 o 668 0. 626 ©. 579 0. §32 | ©, 486 
3-444 3. 428 3.379 3. 302 3.199 3.077 2.941 2 800 2. 659 
0. 10 2.055 2 056 2 059 2. 064 2,070 2. 078 2. 087 2 097 2.108 
Oo. 534 9. 534 9. 535 O. 536 Oo 538 o 541 9. 543 © 547 © 550 
0. 000 0, 028 0, 056 0. 083 0, 107 ©. 127 0, 144 © 156 oO 163 
0.756 0. 750 0. 733 0. 705 0, 668 0. 626 0. 579 O 532 0, 486 
3-442 3. 426 3. 380 3. 305 3 205 3. 087 2.955 2.817 2 678 
0.15 2. 057 2, 058 2, 061 2. 066 2,072 2. 080 2. 089 2. 099 2, 110 
O- $26 0. 52 0. 528 2. 529 9, 531 ©. 534 0. 537 9. 540 ©. 543 
0. 000 0, 029 0, 058 0. 085 o, 109 0. 131 0, 148 0. 160 0, 167 
0. 755 0. 749 0, 732 0. 704 0, 668 0. 625 ©. 579 0. 532 0, 486 
3-439 3. 423 3. 378 3. 305 3. 208 3. 092 2. 963 2, 827 2. 690 
0. 20 2.059 | 2. 060 2, 063 2. 068 2, 074 2. 082 2, 092 2. 102 2. 113 
0. 519 0. 519 0, 520 0. 522 0. 524 0. 527 0, 530 0. 534 ©. 537 
o. 009 0, 030 0,059 0. 087 0,112 0. 133 ©, 150 0. 163 0, 170 
0. 754 | 0, 748 0.731 0. 703 0, 667 0. 625 0. 57 d, 532 0. 486 
3-434 3.419 3. 375 3. 304 3. 209 3.095 2. 96 2. 834 2. 698 
0.25 2, 061 2. 062 2.065 2. 070 2.077 2, 084 2. 094 2.104 2-115 
0.511 0. 512 0.513 0.515 0. 517 0, 520 0. §23 0. $27 CO. 531 
0, 000 0, 030 0, 060 0. 088 0,114 0, 135 0. 153 0. 165 0. 172 
0.752 0. 746 0. 729 0. 702 0. 666 0. 624 0. 579 0. 532 0. 486 
3. 428 3.413 3. 370 3. 301 3. 208 3. 097 2.971 2. 839 2.704 
2.30 2. 063 | 2.064 2, 067 2.072 2,079 2, 087 2.096 2. 106 2.117 
0. 504 0. 505 0. 506 0. 508 0.510 0, §13 0.517 0. §21 0. 525 
0, 000 0, 031 0, 061 0. 090 0.115 ©. 137 0.155 0. 167 0. 174 
©. 750 0. 744 0. 727 0. 700 0. 66 9, 623 0. 578 0. 531 0. 486 
3. 421 3. 407 3. 365 3. 296 3. 206 3. 096 2.973 2. 841 2. 707 
0.35 2 065 2. 066 2, 069 2.074 2.081 2. 089 2. 098 2. 108 2.119 
0. 497 0. 497 0. 499 0. 501 0. 503 0. 507 0. 511 0.515 0. 519 
0, 000 0, 031 0. 062 | 0.091 0.117 9, 139 0.156 0. 169 0. 175 
0. 748 0. 742 0.725 | 0.698 0. 663 0, 622 0. $77 0. 530 0. 485 
3.413 3. 399 3.35 3.291 3. 202 3. 094 2.972 2. B42 2. 709 
0. 40 2, 068 2.069 2,071 2.076 2. 083 2,091 2. 100 2.110 2,121 
9, 499 0. 49° 0. 492 0. 494 © 497 2. 500 0. 504 0. 509 0. 513 
0, 000 0, 032 0, 063 0. 092 0, 118 0, 140 0. 158 ©. 170 0. 176 
0. 745 0. 739 0, 722 0. 696 0. 661 0, 620 0. 575 0. §29 0, 484 
3. 403 3.390 3. 349 3. 284 3.197 3.091 2.971 2. 842 2.710 
0. 45 2, 070 2.071 2.074 2.078 2, 085 2,093 2, 102 2.112 2, 122 
0, 483 0. 483 0, 485 0. 487 9. 490 9. 494 0. 498 0. 503 0. 507 
0, 000 0, 032 0, 064 9. 093 0.119 0, 142 0.159 0.171 0.177 
0. 742 0, 736 0. 720 0. 693 0. 659 0, 618 0. 574 0. §28 0. 483 
3. 393 3. 380 3. 340 3. 276 3. 190 3. 086 2. 968 2. 840 2. 709 
0- 50 2.072 2.073 2.076 2, 080 2. 087 aie 2. 104 .2, 114 2. 124 
0. 475 0. 476 0. 478 0, 480 0. 483 0. 487 0. 492 0. 497 0. 502 
0. 000 0. 033 0. 064 0, 094 0.121 0. 143 0. 161 0, 173 o. 178 
0. 738 oO. 733 0. 716 0, 690 0. 656 0. 616 0. 572 0. 527 0. 482 
3. 381 3. 36 3. 330 3. 267 3. 183 3. 080 2. 963 2, 837 2. 707 


Meo = 6, By = 15°, @ = 5° 
o 


= 


§ - - nen g ba ; ‘ ro) , ° , ey , 
0°00" | 11°15’ | 22°30" | 33°45’ | 45°00 | 56°15 | 67°30 | 78°45 | 90°00 
7. : 2.08 2. 097 2.106 2.115 2, 126 
ae . ra . rh a pi e ee °. ee | 0. 481 0, 486 0. 9 ; ese 496 
.0a9 «| OO. . : 0. 122 0. 144 0. 162 ; cat 
S 735 a on . ae e 68 0.653. | 0.613 2. 570 °. 525 ©. ae 
336) | 3.356 | 3.318 | 3.257 | 3.174 | 3.073 2.958 . 833 : 
i . 08. 2.091 2.099 2.107 2.117 2,12 
Be ie, : re ‘ oe 4 46) °. vo oO. oy ; . Hes me 4 2 ° 491 
: ‘ 0. 066 0. 096 0. 123 0.1 5 17 ; 
2 Ze °. a oO. 709 °. 683 0. 650 °. 1 37 333 - we 
3.355 3 343 3. 306 3 245 3. 164 3. 065 | 951 : 
2. 082 2. 08 2. 09 2, 100 2. lag 2.119 2, 129 
0. 65 bs ane S ms oO. 457 0. 160 Oo. rte e He : 74 ° i : 485 
. OU oO. 12. 3 . . 18 
o ae a on . ie é 685 °. ee oO. a ©. 565 gt e 4 77 
3. 340 3. 328 3. 292 3-233 3- 153 3. 05 2.944 . 
. 08 .o 2, 102 2.143 2.121 2,131 
iid a ne . oe S pe a. re S ee 0. 462 0. 468 0. 47 0, ne 
°. 004 °. 034 0. 067 0, ONT oO. 125 0. 147 0.165 0. a, 0, 181 
O. 721 0. 716 0. 700 0. 676 0. 643 o, = 562 - Big : B 
3. 324 3. 313 3.277 3. 220 3. 142 3. O4 935 : 
2 09 2. 0 2, 104 2 443 2.123 2.133 
0. 75 . on 0. cn 0. ie o4a6 | angst | 0-456 0. 462 0. 468 9. 474 
°, 300 o. 034 0. 067 0. 098 0. 125 o. 148 166 °. 177 0, 182 
0.716 0, 711 0. 696 0. 671 0. 639 0. 601 S 559 : 2 . $23 
3. 308 3. 296 3. 261 3. 205 3.429 3. 034 926 - 
4 2. o 2. 106 2.14 2.125 2.135 
we Page | Se | Sgr | Se] Sm | See | Ske | ag | os 
0. “3 0. 034 oo 068 oO, O 0. 126 0. 149 ©. 166 0. 178 . bh 
0.711 0. 706 0. 691 0. 666 0. 635 9. 597 = 556 = a ni 
3.289 | 3.278 3. 244 3. 189 3114 3.022 -915 : : 
6 
: 2,0 2.101 2. 108 2.417 2. 126 2.13 
ia 042s | i 0429 | 0493 | 00438 | o-4ag | ongsa 0. 457 0. 404 
°. 000 0. 035 0. 068 0. 100 0. 127 0. 150 0. 167 oO. 7 - 383 
9. 70 0.709 | 0.68 0.661 | 0.630 | 0.59 0.552 o518 ©. 967 
3- 270 | 3-259 3. 226 3.172 3. 099 3. 00 93 : 2 
8 2.13 
, : 3 7 2,0 2 103 2.110 2.119 2.12 
=“ 0 re | °. ‘20 , re oO. 436 0. 432 0. 438 0.445 0. 452 ° 458 
©. pi 0. 035 O. 069 0. 100 © 128 o 151 0. 168 ° nk QO, yee 
°. 69 0. 694 0. 679 0. 656 © 625 0. 589 : 49 3 7 iS ee 
3.250 3.239 3. 207 3. 154 3. 083 2.994 90 : 
: . 2.01 2. 105 2.112 2.121 2. 130 2. 140 
0.95 = i . ves = ae °. hae 0. 425 0.431 9. 439 0. 446 }, 453 
0. 009 oO. O38 0. 069 2. 101 0. 129 0.151 0. 168 oO. 179 es 
0. 693 0. 688 0. 673 2, 650 0. 620 0. 58 o, 54 5 a e z : 
3. 228 3. 217 3. 186 3. 135 3. 065 2.97 2, 876 . ; 
. . 2. i 2. 102 2. 107 2.114 2.123 2.132 2.142 
we S ie 9. 400 a 405 0. 413 0. 418 ©. 425 9. 433 fe) ae 4 8 
0. 009 0. 035 0. O70 o. ao 0. ve 2 : a Bt eae 5 res = ; <8 
0. 686 0, 683 0. 667 0. 644 0. 615 } S 
3- 205 3-195 3. 164 3.415 3.046 2. 961 2. 861 2.748 2, 627 
2 
Fy O. 331 0. 332 0. 332 0. 333 0. 334 0. 336 ©. 337 0. 340 ©, 34 


Mo = 6, Be = 15°, @ = 5° 


101°15" | 112°30" | 123°45" | 135°00’ 


0. 00 2.095 2. 102 2.110 2.116 2. 122 
0. 561 0. 563 0. 565 0. 567 0. 568 
0.155 0. 150 0. 139 0. 121 0. 097 
0. 442 0. 404 O. 372 0. 346 0. 327 
2. 359 2.216 2.092 1.990 1.912 
0. 05 2.115 2. 126 2. 137 2. 147 2.155 
0. 559 o. 562 0. 565 0. 568 0. 570 
0. 160 0. 155 0. 143 0. 125 0. 100 
0. 443 0. 405 9. 373 0. 347 0. 327 
2. 526 2. 407 2. 307 2. 228 2.171 
0.10 2.119 2. 130 2. 140 2.150 2.158 
0. 553 0. 556 0. 559 0. 562 0. 564 
0. 165 0.159 O. 147 0. 129 0. 104 
Oo. 443 9. 405 9. 373 0. 347 0. 327 
2. 547 2. 427 2. 325 2. 242 2. 180 
0.15 2.121 2.132 2.143 2.152 2.160 
0. 547 0. 550 9. 553 0. 556 9. 558 
0. 168 0. 162 0. 150 0. 131 0. 105 
0. 444 0. 405 9. 373 9. 347 0. 327 
2-559 2. 439 2. 335 2. 249 2. 184 
0. 20 2.12 2. 134 2.145 2.154 2. 162 
O. 541 0. 544 0. 547 0. 550 ©. $53 
0. 170 0. 165 0. 152 0. 133 0. 106 
0. 444 0. 405 0. 373 9. 347 0. 327 
2. 567 2.447 2.341 2.253 2. 186 
0. 25 2.126 2. 137 2.147 2. 156 2. 163 
0. 535 0. 538 0. 542 0. 545 0. 547 
0. 172 0, 166 0, 153 ©. 134 0, 107 
© 443 © 405 ©, 373 0. 346 O. 326 
2 573 2. 452 2.345 2.255 2.185 
9. 30 2. 128 2. 138 2.149 2.158 2. 165 
0. 529 9. 533 ©. 536 9. 539 0. 542 
0, 174 oO 168 0.154 0. 134 0, 107 
0. 443 9. 405 0. 372 0. 346 0. 325 
2.577 2.455 2. 347 2. 256 2. 184 
0. 35 2.130 2. 140 2,150 2.159 2, 167 
0. 523 0. §27 0, 531 0. 534 0. 536 
0.175 0, 169 0,155 0. 135 0. 108 
0. 443 0. 405 0, 372 0. 345 0. 324 
2. 579 2. 457 2, 347 2. 254 2, 181 
0. 40 2.131 2, 142 2,152 2, 161 2, 168 
0. 517 0. 522 0, §25 0. §28 0, 531 
0. 176 0, 169 0, 156 0. 135 0, 108 
0. 442 0, 404 0. 371 0. 344 0, 323 
2. 580 2. 457 2, 346 2,252 2.177 
0. 45 2. 133 2. 144 2,154 2, 163 2.170 
0. 512 0, §16 ©, 520 0, 523 0. 526 
0.177 0, 170 0, 156 0, 135 0. 108 
0. 441 0. 403 9, 370 9. 343 0. 322 
2. 579 2.456 2, 344 2, 249 2. 172 
0. 50 2-135 2.145 2.155 2. 164 2.172 
0- 506 0. §11 0. 515 0. 518 Oo. 521 
o. 178 0. 170 0. 156 0. 135 ©. 107 
o- 440 0. 402 0. 369 0. 342 0. 321 
2-577 2. 454 2.341 2. 244 2. 166 


8 
146°15' | 157°30 | 168°45’ 


yooos voooNn SNODON VOOPY YODDN HOOONY NOOO KYODO FO9BON 
fo} ° ie} ° io} ° io} fo) 
4 9 a qa a 
oe a a 3 aN w v fe) XQ 


yooon 
al 


booop 


ROE9N NOOON KNOOOY NOSOvY YOEOOOYR ypOooy PEOoP KPOoor FOOOY 


vpoooyr 


| “180°00" 


2, 
oO. 
or 
0, 
2. 


BOO ON 


voooy BOO Ov HYOGO NOELOY KPOEOR HYODOWN 


veooN 


ROOON 


166 
580 
000 
30 


lo 


167 
574 
000 
303 
108 


169 
568 
930 


~ 180°00’ 


2. 129 


0. 570 
0, 000 


1 bse 


Mo = 6, By = 15°, a= 5° 


0 
* | roiers’ | 12°30" | 123°4 00' | 146°15" | 157°30’ | 168°45" | 180°00' ‘| 10:00" | 180°00" | 80°00’ 
t 
0.55 2. 137 2.147 | 2 157 2. 166 2. 173 2.179 2. 182 2.183 
0. 501 0. 506 0. 510 0. 513 0. $16 0. 518 0. 519 0. §20 
0. 178 0. 171 0. 156 0. 135 0. 107 0. 074 0. 038 0. 090 
0. $39 0. 401 0. 368 O. 341 0. 319 0. 305 0. 296 0. 293 
2 574 2.450 2 337 2. 239 2. 160 2. 102 2. 066 2 055 
0. 60 2. 138 2.149 2.159 2. 167 2.175 2. 180 2. 184 2. 185 
0. 496 o- 500 O. 505 0. 508 0. 511 0.513 0.51 0.515 
0. 179 0.171 0. 156 0. 135 0. 107 0. 074 0. 03 0. 000 
0. 437 0. 399 0. 366 0. 339 0. 318 ©. 303 0. 294 0. 291 
2. 570 2- 446 2. 332 2, 233 2. 152 2.093 2. 057 2. 045 
0. 65 2. 140 2-150 2. 160 2. 169 2. 176 2. 182 2. 185 2. 186 
0. 491 O- 495 0. 500 0. 503 0. 506 ©. 508 0. 509 0. 509 
0. 179 0-171 0. 156 0. 134 0. 107 0. 074 0. 038 0, 000 
0. 435 0- 398 0. 365 0. 337 0. 316 0. 391 0. 292 0. 289 
2. 565 2-441 2. 326 2, 226 2. 144 2. 084 2. 047 2.035 
0. 70 2.142 2-152 2. 162 2.171 2. 178 2, 183 2. 187 2. 188 
0. 485 0. 490 0. 495 0. 498 Oo. §01 ©. 503 0. 504 ©. 504 
0. 180 0.171 0. 156 0. 134 0. 106 0.074 0. 038 0. 000 
0. 434 0: 396 0. 363 0. 336 O- 314 0. 299 0. 290 0. 287 
2.559 2- 434 2. 319 2,218 2-135 2.074 2. 036 2, 023 
0.75 2. 143 2-154 2. 163 2,172 2. 180 2.185 2. 189 2.190 
| 0. 480 c- 485 0. 490 0. 493 ec. 496 0. 498 0. 499 0. 499 
0. 180 c- 171 0. 156 0. 134 c. 106 0. 073 0. 037 0, 000 
0. 432 C+ 394 O. 361 ©. 334 O. 312 0. 296 0. 287 0. 284 
2. 552 2+ 427 2.311 2, 209 2.125 2. 063 2.024 2.011 
o. 80 2. 145 2.155 2. 165 2.174 2. 181 2. 187 2. 190 2.191 
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3.911 3.901 3. 870 3.819 3-751 3. 667 3. 570 3-464 5 3.353 
0. 6 1.9 1.94 1.94 1.955 1.96 1.97 1.98 1.997 2.014 
e ° bee °. ra fe} a ° ae °, ae Oo. ae oO. ee 0. 633 0. 641 
0. 000 0. 034 0. 068 0. 099 0.12 0. 149 0. 166 0. 178 0. 183 
1,062 1.056 1.036 1.004 9. 963 0.914 0. 859 0. 80 0. 746 
3.897 3. 886 3. 856 3.807 3.740 3. 657 3- 562 3-45 3- 347 
0. 79 1.946 1.948 1.951 1.957 1. 966 1.976 1. 987 2. 000 2.013 
©. 593 0. 594 0. 597 0. 601 ©. 606 0. 612 0. 620 0. 627 °. 635 
0. 000 0. 035 0. 068 oO. 100 0. 12 0.151 ©. 168 0. 180 0. 185 
1,056 1,050 1, 030 0. 999 0.958 0. 910 0. 856 0. 799 ©. 743 
3. 881 3. 871 3. 842 3- 793 3. 728 3. 647 3-553 3-450 3- 340 
0.75 1.949 1.951 1.954 1.960 1, 968 1.978 1.990 2. 002 2.015 
0. 586 0. 587 ©. 590 0. 594 2. 600 0. 606 0. 614 0.621 0. 629 
0. 000 0. 035 0. 069 0. 101 9, 129 0. 152 ©. 170 0.181 ©. 186 
1, 050 1,044 1, 024 0. 994 0.953 0. 905 0. 852 0. 796 9. 739 
3. 864 3. 855 3. 826 3-779 3.715 3-635 3. $43 3-441 3. 332 
9, 80 1.952 lec 1 1. 963 1.971 1.981 1.992 2- 005 2.018 
eas ae O. 385 ° ae °. i 0. 600 O. B08 0. 616 0. 624 
©. 000 0. 035 0. 070 0. 102 ©. 130 0. 154 0.171 0. 183 9. 188 
1. 043 1. 037 1.018 0. 988 0. 948 0. 900 0. 847 0. 792 0. 736 
3. 846 3. 837 3. 809 3- 763 3- Joo 3- 623 3- 532 3-431 3- 323 
0,8 1. 1.956 1.960 1.966 1 1. 983 1.99 2.007 2.020 
? °. ee O. a ©. 576 0. 581 0. 3a 0. 594 °. ae 0. 610 0. 618 
0. 000 0. 036 0. O71 0. 103 0.231 0.155 0.173 0. 184 0. 189 
1. 036 1. 030 1,011 0. 981 0. 942 0. 895 0. 842 0. 787 0. 732 
3. 827 3. 818 3.791 3- 746 3- 685 3. 609 3-519 3- 419 3. 312 
0, 9° 1. 958 1.959 1. 963 1. 969 1.977 1. 986 1.997 2019 2.022 
0. 566 0. 566 0. 569 0. $74 0. 580 0. 587 0. 596 0. Go4 2. 613 
0. 000 O. 036 0. 071 0. 104 ©. 133 0. 156 0. 174 ©. 186 0. 190 
1, 029 1.023 1. 004 0. 975 0. 936 0. 889 0. 83 0. 783 0. 72 
3. 807 3- 798 3. 72 3- 728 3- 669 3-594 3- 506 3- 407 3- 301 
0.95 1.961 1. 962 1, 966 1.972 1. 1. 989 2. 000 2. 012 2. 02 
0. 358 ©. 559 0. 562 0. 567° °. eee 0. 581 © 590 0. 598 °. Gon 
0. 000 0. 037 0. 072 0. 105 0. 134 0. 158 0. 176 0. 187 0.191 
1.021 1.015 ©. 997 0. 968 0. 929 0. 883 0. 832 0. 778 0. 72 
3. 786 3-777 3. 752 3- 709 3- 651 3- 578 3-491 3- 394 3. 28 
1, 00 1.964 1. 965 1.969 1.975 1. 982 1.992 2. 002 2.014 2.027 
0. 551 0. 552 0.555 0. 560 0. $67 ©. 575 0. 584 0. $93 0. 602 
©. 000 0. 037 0, 073 0. 106 0. 135 0. 159 0. 177 0. 188 ©. 192 
1, 012 1. 006 ©. 989 0. 960 0. 922 o. 877 0. 826 0. 773 0.719 
3. 763 3. 755 3. 730 3- 689 3. 632 3- 560 3- 476 3- 379 3-275 
F, 9. 439 9. 439 9. 439 0. 440 ©. 440 0. 441 0. 442 9. 443 ©. 444 
| 
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Meo = 6, Bx = 20°, a = 5° 


0. 00 1.956 1-964 1-972 1.979 1.985 1.989 1.992 2.0 1.992 
0. 712 0-715 0-717 0. 720 0. 722 0. 724 0. 725 oO. 7 0. 725 
0. 130 0-125 o. 114 0. 098 0.077 0. 053 0. 027 0. 009 2. 000 
0.706 | 0-655 o- 611 0. 575 0. $47 0, 528 0. 516 0. 512 0. 512 
2.921 | 2-772 2. 640 2. 530 2. 443 2. 381 2. 344 2. 841 2. 331 
0, 05 1.991 2-006 2.019 2. 032 2.042 2.050 2. 055 2. 057 
0. 739 o- 722 0- 727 0. 732 0. 736 0. 739 0. 741 0. 741 
©. 140 o- 134 Oo. 122 0. 196 0.0. 0. 058 0. 030 0. 009 
0. 706 o- 650 o. 612 0. 576 0. 548 0. 528 0. 516 0. 512 
3.198 3-096 3-009 2. 942 2. 894 2. 862 2. 845 2. 840 
0. 10 1.996 2-010 2.023 2.035 2. O45 2, 053 2. 058 2.059 
0.711 0-716 0.721 0. 726 0. 730 0. 733 0. 734 0. 735 
0. 148 o- 142 a. 130 O. 112 0. 089 0, 062 ©. 032 0. 000 
0. 706 o- 656 o. 612 0. 575 0. 547 0. 527 0. 515 0. 511 
3. 220 3-117 3-028 2.957 2. 903 2, 866 2. 845 2. 838 
0,15 1.999 2-013 2.026 2. 038 2.048 2.055 2. 060 2. 062 
0. 705 0-710 0. 716 0. 720 0. 724 0. 727 0. 729 0. 729 
0. 153 o- 147 0- 135 0. 117 0. 093 0. 065 0. 033 0. 000 
0. 706 o- 656 o. 612 0. 575 0. 547 0. 527 0. 515 °. He) 
3. 233 3-129 3-039 2. 964 2. 907 2. 867 2. 843 2. 836 
0. 20 2, 002 2-016 2. 02 2, 041 2. 050 2. 058 2. 062 2. 064 
0. 699 0-705 0. 710 0. 714 0. 718 0, 721 0. 723 0. 723 
0.158 o- 152 0. 139 0, 120 0. 096 0. 067 0. 034 0. 000 
0. 706 o- 655 0. 611 ©. 575 0. 546 0. 526 0. 514 0. 510 
3. 242 3- 137 3-045 2. 968 2. 908 2. 866 2. 840 2. 832 
0. 25 2, 005 2.019 2. 032 2. 043 2. 053 2. 060 2. 064 2. 066 
0, 693 0. 699 0. 704 0. 709 0. 712 0. 715 0. 717 o. 718 
0. 162 0.155 0. 142 0,123 0. 098 0. 068 0. 035 0. 000 
0. 705 0. 654 0. 610 0. 574 0. 545 0. 525 0. 513 0. 509 
3. 248 3. 143 3.049 2.970 2. 908 2. 863 2. 836 2. 827 
0. 30 2. 007 2.021 2. 034 2. 045 2. 055 2. 062 2. 066 2. 068 
o. 687 0. 693 0. 698 0. 703 0. 707 0. 710 0. 712 0. 712 
o. 166 0. 159 0. 145 0. 125 0. 100 0. 069 0.035 0. 000 
0. 74 0. 654 0. 609 0. 573 0. 544 ©. 524 0. §11 9. 507 
3. 252 3. 146 3. 051 2. 970 2. 906 2. 859 2, 831 2. 822 
0. 35 2. 010 2. 024 2. 036 2. 048 2. 057 2. 064 2. 069 2. 070 
o. 681 o. 687 0. 693 0. 698 0. 701 0. 704 ©. 706 0. 707 
0. 169 Oo. 161 0. 147 0. 127 0. 101 0. 070 0, 036 0. 000 
0. 793 0. 653 0. 608 0, 572 0. 543 0. 522 0. 510 ©. 506 
3. 253 3. 147 3.051 2. 968 2. 902 2. 854 2, 825 2. 815 
0. 40 2.012 2. 026 2. 039 2, 050 2. 05 2. 066 2.071 2.072 
0. 676 o. 682 0. 687 0, 692 °. 836 0. 699 0. mul °. he 
0.171 0. 164 0, 150 0, 129 0, 102 0, 071 0. 036 0. 000 
0. 702 0. 651 0. 607 0, $79 0. 541 0. 521 °. Ree 0. 504 
3. 253 3. 146 3. 049 2, 966 2. 898 2, 848 2, 818 2. 808 
°. 2. 015 2, 028 2. 041 2, 052 2. 062 2. 068 2, 073 2. 074 
2 0. 670 o. 676 o. 682 0. 687 0. 691 0. 694 Oo. 64 o. 68 
0. 174 0. 166 0, 151 0, 130 0, 104 0. 072 0, 037 0. 000 
0, 700 0. 650 0. 605 0, 568 0. 539 0. 519 0. 506 0. 502 
3. 252 3.145 3. 047 2.961 2. 892 2. 842 2, 811 2. 800 
0. 50 2.017 2. 031 2. 043 2.054 2. 064 2.071 2.075 2. 076 
2 0, 664 0. 671 0. 676 0, 681 0. 686 0. 689 0, 691 co at 
0. 176 o. 168 0. 153 0, 132 0. 104 0, 072 0, 037 ©. 000 
0. 698 o. 648 0, 604 0. 567 0. 537 0. 517 0. 504 0. 500 
3. 250 3. 142 3. 043 2.956 2. 886 2. 834 2. 802 2.791 


Meo = 6, By = 20°, a =5° 


ov) 
: 101°15’ | 112°30' | 123°45' | 135°00" | 146°15’ | 157°30" | 168°45° | 180°00’ 00" ; 14°15" | 157°30" | 168°45" | 180°00" | 180°00" 180°00’ 
| i ee | Sone eee hc, Oncaea epee eC 

0.55 2.020 2.033. 1; 2.045 | 2.057 2.066 | 2.073 2.077 | 2,078 
0. 659 0.605 ! 0.671 0. 676 0. 680 ov. 683 0. 685 0. 686 
9.178 0. 16y | 0. 154 0. 133 0. 105 0. 073 2. 037 0. 000 
0. 696 0. 646 0. 602 0. 564 0. 535 0. 514 0. 502 0. 498 

4. 246 | 4-138 | 3- 038 2.950 | 2.879 2, 82 2. 793 2.782 
oO. 2.022 2. 035 2. 048 2.05 2. 063 2.075 2.079 2. 080 
s 2. 653 0. 660 0. 666 | °. or | 0. 675 0. 678 oO. 663 0. 681 
0. 180 0.171 0.156 | 0.134 | 0.106 0.073 0. 037 0. 000 
0.694 | 0.654 9.599 | 0.562 | 0.533 0.512 0. 499 0. 495 

3.241 | 3-133 3.032 | 2.943 | 2. 870 2.816 2. 783 2.771 

O, 2.024 | 2.03 2.050 2.061 2.070 2.077 2.081 2.08 
65 0.648 | 0, ee 0. 661 0. 666 | 0. 670 0. 673 0. 675 oO. oe 
0. 181 Oo, 172 0. 157 0. 134 0. 106 0. 074 0. 038 0. 000 
0. 691 0.641 | 0.597 0.560 |! 0.530 0. 509 0. 497 0. 492 
3-235 3.126 | 3.025 2.935 2.861 2. 806 2.772 2. 760 

°. 2.026 2. 040 2.052 2. 06 2.072 2.079 2. 083 2. 08 
see 0. 642 0. 649 o. 656 ! oo. 66, 0. 665 0. 668 0. 670 oO. en 
0. 183 0. 174 0. 158 0. 135 0. 107 0. 074 0. 038 0. 000 
0. 688 0. 638 0. 594 0. 557 0. §28 0. 506 0. 494 0. 489 
3. 228 | 3-119 3-017 2.926 2.851 2. 795 2. 760 | 2. 748 
°. 2.02 2. 042 2.054 2.065 2.074 2.081 2. 085 2. 087 
5 0.637 | 0. 644 0.650 | 0.656 0. 660 0. 663 0. 665 0. 666 
0. 184 0.175 0. 158 0. 136 0. 107 | 0. 074 0. 038 0. 000 
0. 685 0. 636 0. 591 0. 554 0. §25 0. 593 0. 499 0. 486 
3.221 3.111 3. 008 2.916 2. B40 2. 783 2.747 2.735 
0. 80 2.031 2, 044 2. 056 2. 067 | 2.076 2. 083 | 2. 088 2. 089 
0. 632 0. 639 0. 645 0. 651 0. 655 0.658 | 0.660 0. 660 
0.185 0. 176 0. 159 0. 136 0. 108 0. 074 0. 038 0. 000 
0. 682 0. 632 0. 588 0. 551 0. §21 0. 500 0. 487 0. 483 
3.212 3. 102 2.998 2.905 2. 828 2.770 2.734 =! 2.721 

0.8 2. 03 2. 046 2. 059 2.070 2.079 2. 086 2. 090 2.091 
5 ° 63 0. 634 0. 640 0. 646 0. 650 0. 653 0. 655 0. 655 
0. 186 0.177 0. 160 0. 137 o. 108 0.075 0. 038 0. 000 
0. 679 0. 62 0. 585 0. 548 0. 518 0. 497 0. 484 0. 479 
3. 202 3.092 2. 987 2. 894 2. 815 2.756 2.719 2.707 
0.90 2. 036 2.049 2.061 2,072 2.081 2. 088 2,092 2, 093 
0. 621 0. 629 0. 635 0. 640 0. 645 0. 648 0. 649 0.650 
0, 187 0.177 0. 161 0. 137 0. 108 0. 075 0. 038 0. 000 
0. 675 0. 626 0. 582 0. 544 0. 514 0. 493 0. 480 0. 475 
3.191 3.081 2.976 2, 881 2. 801 2. 741 2.704 2.691 
oO. 2. 038 2,051 2. 063 2.074 2. 083 2. 090 2.094 2.096 
35 0. 616 0. 623 0. 630 0. 635 0. 639 0. 642 0. 644 0. 645 
0, 188 0. 178 0. 161 O. 138 0. 108 0. 075 0. 038 0. 000 
0. 671 0. 622 0. 578 0. $40 0. 511 0. 489 0. 476 0. 471 
3.179 3.068 2. 963 2, 867 2. 786 2.725 2. 687 2. 674 
1,00 2. 040 2, 053 2. 065 2.076 2. 085 2. 092 2. 097 2. 098 
0. 610 °. 68 0. 625 0. 630 0. 634 0. ba 0. $39 0. res 
0, 189 0. 17 0. 162 0. 138 0. 109 0.075 0, 03 0. 000 
0. 667 0. 61 0. 574 0. 536 0. 506 0. 48 0. 471 0. 467 
3.165 3.055 2.949 2. 852 2.770 2.70 2. 669 2. 656 
Fx 0. 445 0. 446 0. 447 0. 447 0. 448 0. 448 0. 448 0. 448 


WL 


Me = 6, By = 20°, & = 10° 
nN) 


SS) 


| 33°45" 


orou" | Nora ie 29°30’ | | 45°00" | 56715" | 67°30" | 76°45' | 90°00" 
j ee Shee gs SN ee ee oe ot i, ' = at 
0. 09 1.809 | 1.811 1.815 | 1. 822 1.832 | 1.844 1.858 | 1. 875 1. 892 
0658 |} 0.659 0. 669 0. 663 0. 666 0. 671 0. 676 0. 682 ©. 689 
© 000 ©, O45 0.091 0.133 0. 173 0. 209 0. 239 0. 262 0.27 
1.473 1.455 | 1-403 1. 322 1,217 1.097 0.970 0. 843 0.724 
4-411 4.374 4-263 | 4.085 3. 853 3-579 3.279 2.970 2. 666 
0. 05 1.812; 1,814 1. 821 1. 831 1. 845 1. 863 1.884 1. 908 1.933 
| o% 650 1 0,651 0. 653 0. 657 0. 663 0. 669 0. 677 0. 686 0. 696 
0.090 | oa, 049 0. 097 0. 142 | 0. 183 0. 219 0. 249 0. 271 0. 285 
1.472 1.455 1. 403 1, 322 1.218 1. 098 0.971 0. 845 0. 726 
4-411" 4.379 4. 287 4-139 | 3-943 3-711 3-455 3-190 2.928 
0.10 1.815 1.817 1.824 1. 835 1. 850 1. 869 1.891 1.915 1.941 
0, 642 0. 642 0. 645 | 0. 650 0. 656 0. 663 0. 672 0. 682 0. 691 
0. 069 0. 051 @. 101 | 0. 148 0.191 | 0.228 0. 258 0. 281 0. 295 
; 1471 , 1.454 1. 403 1. 322 1.219 1.100 0. 973 0. 847 0. 728 
4-409 | 4-379 | 4.292 4.151 3- 965 | 3-744 3-499 3. 243 2.990 
| 
0,15 1.818 | 1. 821 | 1. 828 1. 839 1.854 1. 873 1. 896 1.920 1.947 
0. 633 0. 634 0. 637 0. 642 0. 649 | 0. 657 0. 666 0. 676 0. 687 
0. 000 | 0.053 O. 105 0. 153 0. 198 0. 236 0. 267 0. 290 0. 304 
1.470 } 1.453 | 1. 402 1. 322 | 1,219 1. 100 0. 975 0. 849 0. 730 
4.405 | 4.377 | 4-294 4-159 3.981 3- 768 3.531 3. 282 3-035 
| 
0, 20 1.821 | 1.824 1. 831 1. 842 1, 858 1. 877 1.900 1.925 1.952 
0.625 | 0.626 | 0. 629 0. 635 0. 642 0. 650 0. 660 0. 671 0. 683 
0.000 | 0,055 0. 108 0. 158 0, 204 0. 243 0. 274 0. 297 0. 311 
1.468 | 1.451 1. 400 1.321 | 1.219 1.101 0.976 0. 851 0. 732 
4-401 + 4.374 4. 293 4. 164 3.992 3- 786 3-557 3-314 3. 072 
0. 25 1. 824 1.827 1. 834 1. 846 1. 861 1. 881 1.904 1.929 1.956 
0.617 0. 618 0. 621 0. 627 0. 634 © 644 0. 654 0. 666 0. 678 
0.009 | 0.056 | oO. 111 0. 163 © 209 oO. 249 oO. 281 0. 304 0. 318 
1. 465 1.448 | 1.398 1.319 1.218 1.101 0.977 0. 852 0. 734 
4.395 | 4. 369 | 4.292 4. 167 4. 001 3. 802 3.578 3-342 3- 103 
0. 30 1.828 1. 830 1 4 837 1. 849 1. 865 1. 884 1. 907 1. 932 1.959 
3 0. 609 | 9,619 0. 614 0, 620 0. 627 0. 637 0. 648 0. 660 0. 673 
0.000 . 0.058 0. 114 0. 167 0.214 0.255 0. 287 0. 311 0. 324 
1.462 ' 1.445 1. 396 1. 317 1.217 1.101 0.977 0. 854 0. 736 
4. 387 | 4. 363 4. 288 4. 168 4. 008 3.814 3.597 3-365 3- 130 
0. 35 1.831 | 1.833 1. 840 1. 852 1. 868 1. 888 1.910 1.936 1.962 
; 0.601 |! 0.602 0. 606 0. 612 0. 620 0. 631 0. 642 0. 655 o. 668 
0. 900 0. 059 0.117 | 0 170 0, 219 0. 260 ©. 293 0. 317 0. 330 
1.458 1.441 1. 392 | 1.315 1.215 1.101 0.978 0. 855 0. 738 
4.379 4.355 4. 284 4. 168 4. 013 3. 825 3. 613 3. 386 3-155 
0. 40 1. 834 1. 836 1. 844 1.855 1.871 1. 891 1.913 1.939 1.965 
0. 593 | 0. $94 0. 598 0. 605 0. 614 0. 624 0. 637 0. 650 0. 663 
0, 090 0. 060 0. 119 0. 174 0. 223 0. 265 0. 298 0. 22 0. 335 
1.454 1. 437 1. 389 1,312 1,214 1. 100 0. 978 0. 856 0. 739 
4. 369 4. 346 4-277 4. 166 4.016 3. 834 3. 628 3- 405 3-177 
, 1. 847 1.858 1. 874 1. 894 1.916 1.941 1.968 
0. 590 0. 597 0. 607 0. 618 0. 631 0. 645 0. 659 
O. 122 0.177 0. 227 0. 270 0. 303 0. 327 0. 340 
1. 384 1. 309 1,211 1.099 0.978 0. 857 0. 741 
4.270 4. 162 4.018 3. 841 3. 640 3-422 3-197 
1 1. 
°. °. 
0. 0. 
1. 0. 
4. 3. 


°. 55 


0. 60 


3. 65 


oO. 7O 


75 


0. 80 


0. 85 


QO, go 


9.95 


Fr 


1.833 
0. 569 
002 
437 
333 


847 
561 
000 
430 
319 


850 
553 
000 
423 
303 
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Moo = 6, 8, = 20°, @ = 10° 
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1. 902 1,924 1.949 1.975 
0. 599 0. 614 0.630 | 0. 646 
0. 283 ©. 317 | 0. 340 \ 0. 352 
1.093 0. 976 0. 858 : 0. 744 
3. 854 | 3. 668 3-464 | 3. 247 
1.905 | 1.927 1.951 | 1.977 
°. 593 ; 0.609 0. 62 i °. O42 
0. 287 0. 321 0. 344 0. 35 

1.091 | 0.975 ' 0.858 | 0.745 
3. 856 | 3. 675 | 3. 475 3. 261 
1.908 |} 1.929 1.953 | 1.979 
0. 587 0. 603 0. 620 ©. 637 
0. 291 0. 325 oO. 348 | °. 359 
1. 088 0. 974 0. 858 0. 745 
3. 856 3.681 3. 485 3. 274 
1.910 1.932 1.956 | 1,981 
°. 381 °. 338 0.616 |! 0, 633 
0. 294 0. 32 0. 352 \ 0. 362 
1. 085 0.972 0.857 ' 0. 746 
3. 855 3.685 | 3.493 | 3. 286 

| 

1.913 1.934 | 1.958 1. 983 
©. 575 0. 593 0.611 0. 62 

0. 298 0.333 | = 9.355 oO. 365 
1, 082 0.970 0. 857 fl 0. 746 
3. 853 3. 688 3.501 | 3.296 
1.916 1.937 1.960 | 1. 984 
0. 569 0. §87 0. 607 0. 626 
O. 301 0. 336 358 0. 368 
1.078 | 0.968 0. 856 0. 746 
3. 850 | 3. 690 3.507 | 3. 306 
1.918 1.939 1.962 | 1.986 
0.563 | 0.582 0. 602 0, 622 
0. 305 0. 339 0. 362 | 0. 371 
1.074 0. 966 0. 855 0. 747 
3. 846 3. 691 3.513 3.315 
1.921 1.941 1.964 1, 988 
0.557 0.577 0. 598 | 0. 618 
0. 308 0. 343 0. 365 0. 373 
1.069 0. 963 0. 854 0. 747 
3. 840 3.691 3.518 3. 323 
1, 924 1.944 1, 966 1.989 
0. 551 0. 572 0. 593 | 0. 614 
0. 311 0. 346 0. 368 0. 376 
1, 065 0. 960 0. 853 0. 746 
3. 834 3. 690 3. 521 3- 330 
0. 445 0. 448 0. 450 | 0. 454 


Mo = 6, By = 20°, @= 10° 
re 


| * | toreis’ | 112°30" | 12aas" | 1 101715! | 112°30" 12345" 135°00' | 146°15° | 157°30’ | 68°45’ | 18 180°00" 80°00" | 18 -180°00" 
0. 00 1.911 1.930 1.949 1. 966 1.981 1.992 1.999 2. 1¢4 2.001 
0. 695 0. 702 0. 709 0.715 0. 721 0. 725 0. 727 0. 765 0. 728 
0. 285 0. 281 0. 265 0. 233 0. 185 0. 125 0. 062 0. 000 0. 000 
0. 617 0. 525 0.451 0. 395 0. 356 0. 332 Q. 319 0. 315 0. 315 
2. 381 2. 126 1.911 1.742 1.621 1.544 1. 502 2. 156 1.490 
0, 05 1,960 1.988 2.015 2. 042 2. 066 2. 087 2.101 2. 106 
0. 706 0.716 0. 727 0. 737 0. 746 0.753 0. 758 0. 760 
0. 289 0. 282 0. 264 0. 232 0. 187 0. 132 0. 069 0. 000 
0, 619 0. §27 0. $53 © 396 0. 357 0. 332 0. 319 0. 315 
2. 683 2. 468 2.296 2.178 2.120 2.119 2. 142 2.155 
0. 10 1.969 1.997 2.024 2.050 2.073 2. 092 2. 104 2. 108 
0. 703 0. 713 0. 724 0. 734 0. 742 0. 749 0. 753 O. 735 
0. 299 0. 292 0; 273 0. 242 0. 197 0.141 0. 074 0.0 
0. 621 0. §29 0.455 0. 398 0. 358 0. 332 0. 319 Sale 
2.751 2.541 2. 369 2.246 2.176 2.152 2.152 2.154 
0.15 1.975 2. 003 2. 030 2.056 2. 078 2. 095 2, 106 2. 109 
0. 699 0.710 0.720 0. 730 0. 738 0. 744 0. 748 0. 750 
0. 307 0. 300 0, 281 0. 249 O. 20. 0. 146 0. 076 0. 000 
0. 623 0. 531 0. 456 oO. 399 0. 35 0. 332 0. 319 0. 314 
2. 800 2.591 2.417 2.2 2. 208 2. 169 2.155 2.151 
0. 20 1.980 2. 008 2.035 2. 060 2. 081 2. 097 2, 108 2.111 
0. 694 0. 706 0.716 0. 726 0. 734 0. 740 0. 744 0. 745 
0.315 | 0.307 0, 287 0. 255 0, 209 0. 149 0. 078 0. 000 
0. 625 0. 533 0. 458 0, 400 0. 359 0. 332 0. 318 0. 314 
2, 840 | 2.631 2.454 2.319 2, 230 2.179 2.156 2. 149 
0.25 1. 983 2.011 2. 038 2. 063 2. 084 2. 100 2.109 2.113 
0. 690 0. 701 0. 712 0. 721 0. 729 0. 735 0. 740 0. 741 
0. 321 0. 313 0.293 | 0.259 0. 212 0. 152 0. 079 0. 000 
0. 627 0. 535 0. 459 0. 401 0. 359 0. 332 0. 318 O. 313 
2. 873 2. 664 2. 484 2.344 2.245 2. 186 2.155 2.145 
0, 30 1.987 2.015 2.041 2. 065 2. 086 2. 102 2.111 2.114 
0. 685 0. 697 0. 708 0.717 0. 725 0. 731 0. 735 0. 737 
0.327. + 0.318 0. 297 0. 263 0. 215 0. 153 0. 080 0. 000 
0.629 | 0.537 0. 461 0. 402 0. 359 O. 332 0. 317 0. 312 
2. 902 | 2. 692 2.510 2. 363 2.257 2. 190 2. 153 2.141 
0. 35 1,990 2.017 2.044 2. 068 2. 088 2. 104 2.113 2.116 
0. 681 0. 693 0. 704 0. 713 0.721 0. 727 0. 731 0. 733 
O. 332 O. 322 0. 301 0. 266 0. 217 0. 154 0. 080 o. 000 
0.631 | 0.539 0. 462 0. 403 0. 360 ©. 332 0. 316 O. 311 
2.928 2.717 2.532 2. 380 2. 267 2.192 2.150 2. 136 
0. 40 1.993 2, 020 2. 046 2, 070 2. 090 2. 105 2.114 2.118 
0. 677 0. 689 0. 700 0. 709 0.717 0. 723 0. 727 0. 729 
0. 337 oO. 326 0. 304 0, 268 0. 219 0. 155 0. 080 0. 000 
0. 633 0. 540 0. 464 0.403 0. 360 0. 331 0. 315 0. 310 
2.952 2.740 2.551 [ 2. 394 2.274 2. 193 2. 147 2, 131 
0. 45 1.995 2, 022 2. 048 2.072 2,092 2.107 2. 116 2.119 
0, 673 0. 685 0. 696 0, 706 0.713 0.719 0. 723 0. 725 
0. 341 0. 330 0. 307 0. 270 0, 220 0. 156 0. 081 0. 000 
0. 635 0. 542 0. 465 0. 404 0. 360 O, 331 0. 314 0. 309 
2.973 2. 760 2. 568 2. 405 2, 280 2. 193 2, 142 2.125 
0. 50 1.997 2.024 2.050 2.074 2.094 2. 109 2. 118 2.121 
0. 669 0.682 0. 693 0. 702 0. 709 0.715 0. 719 0. 721 
0. 345 0. 333 0. 309 0.271 0. 220 0.156 0. 081 0. 000 
0. 636 0. 543 0. 466 0. 405 0. 360 0. 330 0. 313 0. 308 
2.992 2.779 2. 583 2. 416 2. 284 2.191 2. 137 2. 119 


. . 
a ae 


Moo = 6, Bx = 20%, @ = 10° 
0 


E paenrdaes .Z = termes oh. fambedinal hr tas, ' . . ooo, 
101°15" | 12°30’ | 123945" | 135°00" | 146°15" | 157°30’, 168°45’ | 180°00’ | 180°00’ 
0.55 2. 000 2. 026 2.052 2. 076 2. 095 2. 110 2.119 2. 122 
0. 665 0. 678 0. 689 0. 698 0. 706 0.711 0. 716 0. 717 
0. 348 0. 336 0. 311 0.273 0.221 0. 156 0. 080 0. 000 
0. 637 0. 545 0. 467 0. 405 0. 359 0. 329 0. 312 0. 306 
3 010 2.795 2.597 2.425 2. 287 2. 189 2.131 2.112 
0. 60 2. 002 2. 028 2.054 2.077 2. 097 2.112 2.121 2. 124 
0. 661 0. 674 0. 686 0. 695 0. 702 0. 708 0. 712 0. 713 
0. 351 0. 338 O, 312 0. 273 0. 221 0. 156 0. 080 0. 000 
0. 639 0. 546 0. 468 0. 406 0. 359 0. 328 0. 311 0.305 =! 
3. 027 2.811 2.610 2. 432 2. 289 2. 186 2.125 2. 104 
0. 65 2. 003 2.030 2.055 2.079 2. 099 2.113 2.123 2. 126 
0. 657 0. 671 0. 683 0, 692 0. 699 0. 704 0. 708 0. 709 
0. 354 0. 340 0. 314 0. 274 0, 221 0.155 0. 080 ©. 000 
0. 640 0. 547 0. 469 0. 406 0. 359 O. 327 O. 309 0. 303 
3-042 | 2 825 2.621 2.439 2. 290 | 2. 182 | 2.118 2. 096 
0, 70 2. 005 2. 031 2,057 2, 080 2.100 | 2.115 2. 124 2. 127 
0. 654 0. 668 0. 680 0, 689 0. 695 0. 700 0. 704 0. 705 
0. 357 O. 342 0. 315 0.274 «+! 0.221 0.155 0. 080 0. 000 
0. 641 0. 549 0. 470 0. 406 0. 358 0. 326 0.307 | 0. 301 
3.056 2. 839 2, 631 2.445 2.291 2.178 2.110 | 2. 087 
0.75 2.007 2. 033 2.058 2. 082 2.101 2.117 2. 126 2.129 
0. 650 0. 665 0. 677 0. 686 0. 692 0. 697 0. 700 0.701 
0. 360 0. 344 0. 316 0.275 0. 221 0. 155 0. 080 0. 000 
0. 642 0.550 0. 471 0, 406 0. 358 O. 325 0. 306 0. 299 
3.069 2.851 2.641 2.450 2. 290 2.172 2.101 2.077 
0. 80 2. 008 2. 034 2.060 2. 083 2. 103 2.118 2.128 | 2.131 
0. 647 0. 662 0. 674 0. 683 0. 689 0. 693 0. 696 0. 697 
0. 362 0. 346 0.317 0. 275 0. 220 0. 154 0.079 0. 000 
0. 643 0.551 0. 471 0. 407 0. 357 0. 323 0, 304 0. 297 
3.081 2. 862 2. 649 2. 454 2. 289 2. 166 2.091 2. 066 
0.85 2.010 2. 036 2. 061 2. 084 2. 104 2. 120 2.129 2. 133 
0. 643 0. 659 0. 671 0. 680 0. 686 0. 689 0. 692 0. 693 
0. 364 0. 347 0. 317 0. 275 0. 220 0. 154 0. 079 0. 600 
0. 644 0. 552 0. 472 Oo. 407 0. 356 O, 322 0. 302 0. 295 
3. 092 2. 873 2.657 2.458 2. 288 2.159 2, 081 2.055 
0.90 2.011 | 2.037 2. 062 2. 085 2. 106 2.121 2.131 2.135 
0. 640 0. 656 0. 668 0. 677 o. 682 0. 686 0. 688 0. 689 
©. 366 oO. 349 o. 318 0. 275 0. 219 0. 153 0. 078 0. 000 
0. 645 0. 553 0. 473 0. 407 0. 356 0. 320 0. 299 0. 292 
3. 103 2, 883 2. 665 2. 461 2, 285 2.152 2.070 2. 042 
°. 2.01 2. 038 2. 063 2. 087 2. 107 2.123 2. 133 2. 137 
id °, ae 0. 653 0. 666 0. 674 0. 679 0. 682 0. 684 0. 684 
0. 368 0. 350 0. 318 0. 274 0, 219 oO. 152 0, 078 0. 000 
0. 645 0. 554 0. 473 0. 407 0. 355 0. 318 0. 297 0, 290 
3.112 2. 892 2. 672 2. 463 2. 282 2. 143 2.057 2. 028 
1.00 2.01 2, 03 2. 064 2, 088 2, 108 2. 125 2.135 2. 139 
o. oa 0. 651 0. 663 0. 672 0. 676 0, 678 0. 679 0. 679 
0. 370 0. 351 oO. 318 0. 274 0. 218 0,151 0, 078 0. 000 
0, 646 0. 554 0. 474 0. 407 0. 354 0. 316 0. 294 0. 287 
3.121 2. 900 2. 678 2. 465 2.279 2. 134 2,044 2.013 
Fy 0.457 0. 460 ©. 463 ©. 465 0. 466 0. 467 0. 467 0. 467 


‘Meo = 6, By = 25°, a@= 5° 


0 
45°00’ | 56°15’ | 67°30" | 78°45" | 90°00" 


33°45’ 


0°00’ | 11°15" | 22°30" 


0, 09 1. 737 1. 737 1.740 1.744 1.749 1.755 1. 763 1.771 1. 780 
0. 809 0. 810 0.811 0. 813 0. 815 0. 818 0, 822 0. 826 0. 830 

0. 000 0. 021 0. 042 0, 062 0. 080 0. 095 0. 106 oO. 114 0.117 

1.498 | 1. 489 1. 465 1.425 1. 373 1.311 1.244 1.173 1. 102 

4.421 | 4.403 | 4-351 4.268 4.156 4. 023 3. 874 3. 716 3-557 

) 

0,0 1. 740 1. 742 1.746 1.75 1.76 1.77 1. 789 1. 805 1. 821 
2 0. 800 | 0. 803 0, 80 0. 80 ie oO. B13 0, 82 0. 833 0. 841 

0. 000 | 0.024 | 0.04 0. 070 0, 089 0. 105 0. 11 0. 127 0. 130 

1. 498 1. 489 | 1. 464 1. 425 1. 373 1. 312 1,244 1.173 1. 103 

4.420 | 4. 408 | 4-373 4. 316 | 4.241 4.152 4.055 3-953 3.854 

0.10 1.744 0' 1.745 1.750 1.757 1, 767 1. 780 1.794 1. 810 1. 827 
0.794 | 0.795 0.797 0, 801 0. 806 0. 812 0, 819 0. 827 0. 835 
0. 090 0. 026 0,051 0. 074 0. 095 0. 113 0. 127 0. 136 0. 140 
1. 497 1. 488 1. 464 1. 424 | 1.37 1.311 1. 243 1,173 1. 102 
4.418 4.407 4.374 $920" 4024 4: 163 4.069 3.971 3- 874 

0.15 1.747 | 1.749 1.754 1.761 1.771 1. 784 1.798 1,814 1. 831 
0.787, | 0. 788 0.790 0. 794 0.799 0. 805 0. 812 0. 820 0. 829 

0.0009 |! 0,027 1 0-054 0. 078 0. 100 0. 119 0. 133 0. 143 0. 147 

1.495 1. 487 1. 462 1. 423 1. 372 1.310 1. 243 1,172 1. 102 
4.415 4. 404 | 4.372 4.320 4.252 | 4.169 4.078 3.982 3. 887 
0, 20 1.751 3 1.753 3 1.757 1,765 1.775 1. 787 1, 802 1.818 1. 835 
0.780; 0, 780 0. 783 0. 787 0. 792 0. 798 0. 806 0. 814 0. 823 

0.099 | 0,028 0. 056 0, 082 0. 104 0. 124 0, 139 0. 149 0. 153 

1.493 | 1.485 1, 460 1,421 1.370 1, 309 1, 242 1.171 1.101 

4.411 1 4.400 | 4.369 4.319 4.252 4.172 4. 083 3.989 3..895 

\ | | 

0.25 1.755 1.756 | 1.761 1,768 1.779 1.791 1. 806 1.821 1. 838 
0. 772 0. 773 0.775 0. 780 0. 785 0. 792 0. 799 0. 808 0. 816 
0. 000 | 0.029 | 0,058 0, 084 0. 108 0. 128 0. 144 0. 154 0.159 
1.491 1. 482 1.458 1.419 1. 368 1, 307 1. 240 1, 170 1, 100 
4.405 | 4.395 4. 365 4.316 4.251 4.173 4. 086 3-993 3. 900 
0. 39° 1.758 | 1.760 1.764 1,772 1. 782 1.795 1, 809 1, 825 1, 842 
0. 765 0. 766 0. 768 0, 772 0.778 0. 785 0. 793 0. 801 0. 810 

0, 00) 0. 030 0. 060 0, 087 O11 O. 132 0. 148 0. 158 0. 163 
1. 487 1.479 1.455 1, 416 1. 366 1. 305 1. 238 1. 168 1, 098 

4.398 4. 389 4.359 4.312 4.249 4.172 4. 087 3-995 3- 903 
0. 35 1.762 1.763 1. 768 1.775 1. 786 1.798 1. 813 1, 828 1, 845 
0. 758 0. 759 0. 761 0. 765 0.771 0. 778 0. 786 ©. 795 0, 804 
0. 090 0. 031 0. 061 0, 089 0. 114 0. 135 0. 152 0. 162 0. 167 
1. 484 1.476 1. 452 1.413 1. 363 1. 302 1. 236 1. 166 1.097 
4.391 4. 381 4. 352 4. 306 4.245 4.170 4. 086 3.996 3. 904 
0. 40 1.765 1. 767 | 1.771 1.779 1,789 1. 802 1. 816 1, 832 1. 848 
0. 750 0. 751 0. 754 0.759 0. 764 0. 772 0. 780 0. 789 0. 798 

0. 000 0, 032 0, 063 0,091 0. 117 0. 139 0.155 0. 166 0.171 

1. 480 1.471 1, 448 1,410 1. 359 1, 299 1, 233 1, 164 1, 094 

4. 382 4. 372 4. 344 4. 300 4. 239 4. 166 4. 084 3.995 3. 993 

0. 45 1. 769 1.779 | 1.775 1, 783 1.793 1. 805 1.819 1, 835 1, 852 
0. 743 0. 744 | 0. 747 0. 752 0. 758 0. 765 0.774 0. 783 0. 792 

0, 000 0. 032 0, 064 0, 093 0. 120 0.141 o. 158 0, 170 0. 174 

1.475 1, 467 1, 443 1, 405 1.355 1, 296 1. 230 1.361 1, 092 

4.371 4. 362 4.335 4. 292 4. 233 4. 161 4. 080 3. 992 3. 902 

0. 50 1.772 1.774 1.779 1. 786 1.796 1. 899 1. 823 1. 838 1.855 
0. 736 0. 737 0. 740 0. 745 0. 751 0.759 0. 767 0.777 0. 786 

0. 090 0. 033 0. 065 0. 095 0. 122 0. 144 0. 161 0. 173 0. 178 

1.470 1.462 1. 4338 1.401 1.351 1.292 1.227 1.158 1. a) 

4. 360 4.351 4. 325 4. 282 4. 225 4.155 4. 075 3. 988 3. 89 


Moo =: 6, Be a 25°, @ = 5° 


0 * ‘ete aia WL ASAE | 
, > 8°45’ 90°00 
2 [-— 22°30" | 33°45’ | 45°00" | 56°15 | 67°30" | as | 
" , ° ‘ Z Ss ee, 
© [ovo | seis: | | as | xp | 189 
— . 812 1, 82 274 0. 780 
ome \ . 782 | 1. 790 1. 800 ee 0. 761 o. 77 0. 180 
0. 55 1. 776 x us me Lbs | 0. 738 Se a ee o. 164 - ia 1. 086 
Boe fi ceerya ll! coceeg al ce Fee ey ghey ie aes ae 3-983 | 3-894 
ey ae eee el a ee 
: "314 : : 
AAS! B89 A Bs | 793 | 380) | 1815 | B29 an | o ie 
. 78 . _ °. ' o. 18 
©. 60 1.780 | 1. ce eS Eo 0. 731 oO. ae . ibs 0. 167 oO. ie | 1. O82 
0. 722 oO. se o. 068 0. 099 oO. Lu 1. 283 1.218 ie 977 | 3. 888 
9. 009 | - an 1. 427 1.390 | 1. bh 4.139 4-061 3- | ; 
1.458 pr 4.301 4-261 4 1. 848 1. 864 
4335 | 4326 | 1.807 | 1-819 | 1.833 on55 0. 769 
1.785 | 1.789 | 3.797 Bi | 0739 | 0799 0. 181 @ 186 
0. 65 1. 783 BR 128 hl est Sy 151 oy 1. 146 ve 
0. 715 me 5 | 0.069 0. 109 o1 6 1.278 1.214 ‘ 69 3- 831 
Teast loseeed dane Wigs 15 | gies I caoss 2 
1. 454 ELE: 4. 288 4: 248 419 1. 851 1. 867 
— oe 800 1. 810 1. 822 1 ae 0. 753 4 au 
1.79 1 0. o.1 
°. 70 1. cha) | o es = Lee 0. 718 . ae a te, 0.171 - we 1. 074 
. ad °. 035 | 0. 070 | 3 ah 1. 330 1 ve E ae 3.961 3-874 
: ; 414 “48 4-11 : 
1-444 | 1. 436 er 4- 235 4. 193 1. 870 
fore Bay Bien. ee 1.804 | 1.814 | 1.826 ae °. aT es 
t . i 5 2 oO. . oO. 9 
ae ean piece Be efos | Si | ot | oft | ots | & 970 
°. , O71 0. 10 ; % 1.20 ; . 865 
eee | ee dec ae ae a 469. dice | dose pean? ne 
2 436 | . ue | 4. 258 4. 220 4.1 ‘ 1.858 | 1.873 
. 1. 829 1. 843 . 0. 752 
: 1. 796 1. 800 1. 807 pa 0. 720 0. 730 e ibe | 0. 192 
0. 80 Ri | °. 696 0. 699 0. by 133 0. 157 °. a = 132 ae 
89 : oO. ’ 1, ; : 
° an | L ee L ee eee ae 4 oe 4.021 3-941 | 3 his 
1. . 20 ‘ H i 
4.241 a 1, 861 age 
4-271 1 4.263 1. 832 1. 846 0. 756 
1. 800 1. 804 ole S a 0. 714 0. 72 a ee | 0. 194 
0. 85 i. tes a 689 0. 692 0. 698 eS ie 0. 159 0. 17 1.126 1, 060 
0. 687 Bs ae 0. 073 ©. 106 . aa 1.233 1.192 3,99 3. 844 
0, OOO ees 1. 390 1.355 3 4.079 4. 008 3 
1.419 : 4,233 4. 188 4.139 864 1. B80 
4.252 | 4.245 824 1. 836 1, 849 : 729 0. 741 
, a 803 1, 808 1. 815 . ae 0.708 0.718 . fe 0, 196 
0. 90 eee i 0. 682 0. 685 0. 691 wee 0. 161 A729 1, 130 1, 054 
0. 681 | on 0. 073 0. 107 Kiera 1. 246 1.185 516 3. 832 
Vaio | agoy | 2382 | 1 | 4.ta3 | aoe | 3.994 * 88 
‘ ; 4. 204 4- 5 1 867 1. 3 
4. 232 4. 225 8 1, 853 : 0.7 
828 1, 839 0. 723 » 735 
1.811 1. 818 1 . 702 0. 712 0.197 
Neeley Veen eh |e [cage Cem ag 
0. 674 est 0. 074 0. 108 °. a 1. 239 1,178 " 902 3. 818 
h4gor | 1393 | Lap aig | gies | dow | 979 ad aes 
et . ; 1. 
Co Mae ered Mele eset: sae || <veqi® |i orgs 
38 1. 811 1.815 | 1. 822 0. 686 0. 695 °. 73 0. 195 0.199 
1.00 1.010 0. 668 0. 671 0. 678 : 13 0. 164 0. 193 L 107 1, 042 
0. 666 coe 0.075 ©. 109 2, 1.231 1.171 " 887 3. 804 
1390 | 16383 | 1362 | 1.329 086 | 4.030 sa = 
438 | 4382 | 4163 | 431 | Go 559 9. 560 9. 560 
: 5 °. 
8 0. 558 0. 559 9. 559 lee 
F, 0. 558 0. 55 | 


477 


Moo = 6, Bx = 25°, & = 5° 
3% ey a es eee 
101°15’ | 112°30’ | 123°45' | 135°00' | 146°15' | 157°30' | 168°45’ | 180°00’ | 180°00’ 


1. 789 1.797 1. 805 1. 813 1. ea 1. 823 1. 826 1.914 1. 827 
0. 834 0. 838 0. 842 o. 845 0. 84 0. 850 0. 851 0. 892 o. 852 
0. 116 0.111 0. 100 0. O85 0. 067 0. 046 0. 023 ©. 000 0, 000 
1. 035 0. 974 0. 920 0. 875 0. 839 o. 814 0. 799 0. 79 °. 3 
3- 402 3- 257 3-129 3-019 2. 932 2. 869 2. 831 3-49 2. 819 
1. 839 1. 856 1. 872 1. 887 1. 89 1. 909 1.915 1.917 
0. 849 0. 857 0. 865 o. 872 oO. 378 o. ba °. be 0. $86 
0. 129 0. 123 0. 111 0. 095 0. 075 0. 052 0. 026 0. 000 
1. 035 0. 974 0. 920 o. 875 0. 839 o. 814 0. 798 0. 793 
3-761 3. 681 3-615 3- 566 3- 532 3.541 3. 500 3-497 
1. S44 1. 861 1. 87 1. 891 1. 90 1.912 1. 918 1.920 
0. 843 o. 851 °. 860 o. 866 o. 873 °. 876 0. 879 o. 880 
0. 139 oO. 132 0. 120 0. 103 0. 082 0. 057 0. 02 0. 000 
1.035 0. 974 0. 920 oO. 874 0. 839 0. 813 0. 79 0. 793 
3- 783 3- 702 3- 634 3. 580 3- 540 3- 514 3- 500 3- 495 
1. 848 1. 86 1. 885 1.8 1. 906 1.915 1.921 1.92 
0. 837 0. 843 0. 853 °. Be 0. 866 0. 870 0. 873 oO. a3 
0. 146 0. 139 0. 127 0. 109 0. 087 0. 060 0. 031 9. 000 
1.035 0. 973 0. 919 o. 874 0. 838 0. 812 0.79 0. 792 
3-796 3-714 3. 644 3- 587 3- 544 3-515 3-49 3-492 
1. 852 1. 868 1.88 1. 898 1. 90 1.918 1. 923 1.925 
0. $31 0. 840 ) Bs o. 854 0. 860 0. 864 0. 867 °. 868 
0. 152 0.145 0. 132 0. 114 0. 090 0. 063 0. 032 0. 000 
1. 034 0. 972 0. 918 o. 873 0. 837 o. 811 0. 796 oO. 73 
3. 804 3-722 3-650 3-591 3-545, 3-513 3-495 3. 488 
1.855 1. 872 1. 887 1.901 1.912 1,921 1.926 1.928 
0. 825 0. 834 0. 842 0. 849 0. 354 0. 859 0, 861 0, 862 
0.157 0. 150 0. 137 0. 118 0. 093 0. 065 0. 033 9. 000 
1. 033 0. 971 0. 917 o. 872 0. 836 o. 810 0. 794 0. 789 
3. 810 3- 726 3. 653 3-592 3-544 3. 510 3-490 3. 483 
1. 85 1. 875 1. 890 1. 904 1.915 1.924 1.929 1.931 
°. 339 o. 828 fe) 836 0. 843 0. 849 0. 853 0. 856 0. 857 
0. 162 0. 154 0. 141 O. 121 0. 096 0. 067 0. 034 0. 000 
1. 032 0. 970 0. 916 0. 870 0. 834 0. 808 0. 793 0. 787 
3. 813 3-729 3. 954 3-592 3- 542 3. 506 3- 485 3-478 
1. 862 1. 878 1. 894 1. 907 1.918 1. 927 1.932 1. 933 
0. 813 o. 822 o. 830 0. 837 0. 843 o. 848 0. 850 0. 851 
0. 166 0. 158 0. 144 0. 124 0. 098 0. 068 0. 035 0, 000 
1. O30 0. 968 0. 914 o. 868 o. 832 0. 806 0. 791 0. 785 
3-814 3- 730 3- 654 3- 59° 3- 538 3. 501 3-479 3-471 
1. 86 1. 881 1. 897 1.910 1.921 1. 92 1. 934 1.936 
0. 80% o. 816 oO. 830 o. 832 fe) 838 °. 2 oO. ee oO. 846 
0. 170 o. 162 0. 147 0. 126 0. 100 0. 069 0. 035 0. 000 
1. 028 0. 966 0. 912 0. 866 o. 830 0. 804 0. 788 0. 783 
3. 814 3-729 3. 652 3- 586 3- 534 3-495 3-471 3- 463 
1, 868 1.884 1. 8 1.91 1.924 1. 932 1. 937 1.93 
o. 802 o. 811 0. 819 ro) 828 o. 832 ) a o. Ba °. ae 
0. 173 0. 165 0. 150 0. 129 0. 102 0. O71 °. O36 0. 000 
1,025 0. 964 0.910 0. 864 02828 o. 801 0. 786 0. 780 
3. 812 3-727 3- 649 3- 582 3- 528 3- 488 3- 463 3-455 
1. 871 1. 887 1. 902 1.916 1.927 1.935 1.940 1.941 
0. 796 0. 805 0. 814 0. 821 0. 827 0. 832 0. 834 0. 835 
0. 176 0. 167 0. 152 0. 131 0. 103 0. 072 0. 036 0. 000 
1. 02 0.961 0. 907 o. 861 0. 825 0. 799 0. 783 0. 778 
: 3.460 3-455 3. 446 


Mo = 6, By = 25°, a =5° 
ls 9 = Bey oes pa ree 
| 10115" | 12°30! | 123°45’ | 135°00’ | 146°15" | 157°30" | 168°45' | 180°00' |. 180°00’ 


1 1. 890 1. 9°3 1.918 1.929 1. 937 1.942 1.944 
0. 790 0. 800 0. 80 0. 816 o. 822 0. 826 0. 829 0. 830 
0. 179 0. 170 0. 154 ©. 132 ©. 105 0. 072 0. 037 0. 000 
1.020 0. 958 0. 904 0. 858 o. 822 0. 796 0. 780 0. 774 
3- 804 3-718 3- 639 3-570 3. 513 3-471 3-445 3- 436 
1. 877 1. 893 1. 908 net 1. 932 1. 940 1.945 1. 947 
0. 785 0. 794 0. 803 0. 810 o. 817 0. 821 0. 824 0. 825 
0. 181 Oo. 172 0. 156 0. 134 0. 106 0. 073 0. 037 ©. 000 
1.016 0. 955 0. 901 0. 855 0. 819 0. 792 0.777 0.771 
3-799 3- 713 3. 632 3. 562 3+ 504 3-461 3. 434 3-425 
1. 880 1. 896 1.911 1. 924 1.935 1.943 1. res 1.949 
0. 779 0. 789 0. 798 0. 805 Oo. 811 0. 816 0. 819 0. 820 
0. 183 0. 174 0. 158 0. 135 0. 107 0. 074 0. 038 0. C00 
1. 013 0. 952 o. 898 o. 852 0. 815 0. 789 0. 773 0. 768 
3- 792 3- 706 3. 625 3-553 3- 494 3- 450 3- 423 3.414 
1. 883 1. 899 1.914 1.927 1. 937 1. 245 1.950 1.952 
0. 774 0. 783 0. 792 0. 800 0. 806 0. 811 0. 814 o. 815 
0. 186 0. 176 0. 160 0. 137 0. 108 0. 075 0. 038 0. 000 
1. 009 0. 948 0. 894 0. 848 o. 812 0. 78 0. 769 0. 764 
3. 785 3. 698 3. 616 3. 544 3- 484 3- 439 3.411 3. 401 
1. 886 1. 902 1.917 1.929 1.940 1.948 1.953 1.955 
o. 768 0. 778 o. 787 0.795 o. 801 0. 806 0. 809 o. B10 
0. 188 0. 178 0. 161 0. 138 0. 109 0. O75 0. 038 0. 000 
1. 005 0. 944 0. 890 0. 844 0. 80: 0. 781 0. 765 0. 760 
3.776 3. 689 3- 607 3. 533 3. 472 3-426 3. 398 3. 388 
1. 889 1.905 1.919 1. 932 1. 943 1.951 1.956 1.957 
0. 763 0. 773 0. 782 0. 790 0. 796 0. 801 0. 804 0, 805 
0.190 0. 180 0. 163 0. 139 0. 110 0. 076 0, 039 0, 000 
1.000 ©. 940 0. 886 0. 840 0. 803 0.777 0. 76k 0.755 
3. 766 3. 679 3. 596 3. 522 3. 460 3. 413 3. 384 3. 374 
1. 892 1.908 1.922 1.935 1.946 1.954 1.958 1.960 
9. 757 0. 767 9. 777 0. 785 0. 791 ©. 796 9. 799 0, 800 
0. 191 0. 181 Oo. 164 0. 140 0, 111 0. 076 0. 039 0. 000 
0. 995 | 0.935 0. 881 0. 836 0. 799 0. 772 0. 756 0.751 
3.756 | 3. 668 3. 585 3. 510 3. 446 3-399 3. 369 3. 359 
1, 895 1.911 1.925 1.938 1. 948 1.956 1,961 1, 963 
0. 752 0. 762 0.771 0.779 0. 786 0. 791 0. 794 0.795 
©. 193 0. 183 0. 165 0. 141 0.111 0. 077 0. 039 0, 000 
2. 990 0. 930 0. 877 o. 831 0. 794 0. 768 0. 751 0. 746 
3-744 3. 656 3- 572 3. 496 3. 432 3. 384 3. 353 3. 343 
1. 898 1.91 1. 928 1.941 1.951 1.959 1. 964 1.966 
0. 3 0. 2 uy rom Pee 0. 774 0. 781 0. 782 °. 738 0. 789 
0. 194 0. 184 0. 166 0. 142 0. 112 0. 077 0, 039 0, 000 
0. 985 0. 925 0. 872 0. 826 0. 789 0. 762 0. 746 0. 741 
3-731 3. 643 3-559 3. 482 3. 417 3. 368 3. 337 3. 326 
1.901 1.916 1.931 1. 943 1.954 1. 962 1.96 1.968 
°. oe 0. aa oO. oe 0. 769 0. 776 0. 280 °. 78 0. 784 
0. 196 0. 185 0. 167 0. 143 0.112 0. 078 0. 039 0. 000 
0. 979 0. 920 0. 866 o. 821 0. 784 0. 757 0. 741 0. 735 
3-717 3. 629 3- 544 3. 467 3-401 3-351 3-319 3. 308 
0. 560 0. 560 0. 559 0. 559 0. 559 0. 558 0. 558 2.558 


479 


Mo = 6, Bx = 25°, @ -= 10° 


0 
S 0°00" 0700" | ue 15’ | 22°30" | 33°45" ae 45°00’ oo | 5 56°15’ 15’ | 67°30’ | 78°45’ le 90°00’ 
| 68 1. 698 1.71 

25 . 62 631 1.6 1 650 1. 664 1. 680 9 17 
nore 6 oe | a a | . 70 ° a 0. 769 9.775 0. 783 0.791 0. 801 
0. 000 | 0. 043 0. 086 0. 126 0. 163 0. 196 0. 223 0, 242 0, 254 
1.911 | 1. 891 1. 834 1.742 1, 624 1, 480 133 1, 193 4 051 
4-735 | 4. 700 4.598 4-434 4.218 3. 962 3. 681 3. 387 3. 097 
6 1. 652 1. 669 1, 691 1.717 1. 745 1.776 
ne Pi a oe - ae ° neo 0. 769 0.779 0.791 @. 805 0. 820 
0. 090 0. 047 0. 093 O. 137 °. le . ane = a ie ae 

1.911 1. 891 1. 834 1.743 1, 62 4 . F : 
4. 234 4-707 4. 627 4.498 4-327 4.125 3. 902 3. 672 3.445 
6 1.6 1, 675 1, 698 1.725 1.754 - 786 
Pa . oH | . 35 : es ° a 0. 762 0. 773 0. 786 0. 801 17 
0.009 | 0. 050 0. 099 0. 145 0. 186 0. 221 0. 249 0. 269 A 280 
1.909 1.890 | 1.833 1.742 1. 625 1, 490 1.344 1. 196 1,055 
4. 732 | 4.707 4. 631 4.510 4. 350 4.159 3.947 3-72 3.511 
: 648 1. 662 1. 681 1,704 1,731 1,761 1,793 
poe - zt . 2 ; 78 0.745 0.755 0. 767 0. 781 0. 796 0, 812 
°. 000 | 0. 0§2 0. 103 0.151 0. 194 0. 231 0. 260 0. 281 0. 292 
1. 908 1. 888 1. 831 1.742 1. 625 1,490 1.345 1, ue 1,057 
4.729 | 4-795 4. 633 4.518 4. 365 4. 182 3-979 3. 767 3.557 
6 652 1. 666 1, 685 1,709 1.736 1, 767 1.799 
a au | = aH ; as 0. 738 0. 748 0. 760 0.775 0.791 0, 807 
0. 000 0. 054 0. 107 0.157 0. 201 0. 239 0, 269 0,291 0, 302 
1. 905 1. 886 1. 829 1.740 1, 624 1,490 1. 345 1.199 1,058 
4. 724 4-701 4. 633 4-522 4. 376 4. 200 4. 005 3.799 3-594 
‘ 1.656 1.670 1. 690 1.713 1.741 1.772 1. 804 
mee a ay ape 0. a 0. 730 0. 741 0. 754 0. 769 0. 785 0. 802 
Q. COO 0. 056 oO. 111 0. 162 0. 208 0. 247 0, 278 0. 300 0. 311 
1. 902 1. 883 1. 827 1. 738 1. 623 1.490 1. 346 1, 200 1. 059 
4-718 4- 696 4. 631 4-525 4. 384 4. 215. 4. 026 5. 826 3. 625 
1 .6 1. 669 1.67 1, 694 1.718 1.746 1.776 1, 809 
ne o7e7 | age | omg | ome | any | ofay 0. 753 0. 780 9. 797 
° 500 0. 058 0. 114 0. 167 0.214 0. 254 0. 286 0. 308 0. 319 
1. 898 1.879 1. 823 1. 736 1. 622 1. 489 1, 346 1,201 1. 060 
4.711 4. 690 4. 627 4. 526 4.390 4.227 4. 043 3. 848 3. 651 
656 1. 66 1.679 1. 698 1,722 1.750 1, 780 1,813 
bis oes : 7a oO. 708 0.715 0. 726 0. 740 0.757 0. 774 0. 792 
0. 000 0. 059 0.117 0.174 0, 219 0, 260 0, 293 0. 315 0. 327 
1. 893 1.874 1. 820 1.732 1.619 1. 488 1.345 1.201 ae 
4-703 4- 683 4.622 4-525 4-394 4. 237 4.058 3. 868 3.675 
6 1. 668 1.68 1, 702 1,726 1.754 1, 784 1.817 
aes 5 eo is cay o. 698 oO. ne 0.719 0. 734 0.751 0. 769 0. 787 
0. 000 0. 061 0. 120 0. 175 0. 225 0, 267 0.2 0. 322 0. 334 
1. 888 1. 869 1.815 14729 1.617 1, 486 1.345 1, 201 1. O62 
4. 693 4. 674 4. 616 4-523 4.397 4.244 4.071 3. 886 3. 695 
6 1.6 1. 687 1, 706 1,730 1.758 1, 788 1, 820 
wae 6 e83 ese °. ae 0. 700 0.712 0. 727 0. 745 0. 763 0. 782 
0. 000 0. 062 0. 123 0. 179 0. 230 0. 272 0. 306 0. 329 0. 341 
1. 882 1. 864 1. 810 1.724 1.613 1, 484 1, 344 1, 201 1,062 
4. 683 4. 664 4. 609 4-519 4. 398 4.251 4. 083 3.901 3.714 
668 1.6 1.691 1.710 1.734 1.761 1.791 1. 824 
aL . oe 677 °. 685 0. 692 0. 705 0. 721 0. 739 0. 758 0.777 
0. 000 0, 064 0. 126 0. 183 0.235 0. 278 0. 312 0. 335 0. 347 
1, 875 1.857 1. 804 1.720 1.610 1.481 : 1,201 1.062 


3. 730 


Meo = 6, By = 25°, as 


net 


0, 60 


0. 65 


0. 70 


0. 75 


0. 80 


0.85 


0. 90 


0.95 


1,00 


Fx 


481 


10° 


, O45’ - 90°00’ 
= | seris’ | 67°30' | 78°45" | 90°00" 
- ° Bond i 5 
ee =r 2°30’ | 33°45’ 1. 827 
0°00" | J1°15 | 2 . 7 3 t 765 - 1, ie 0. 772 
=i 1.73 : 0. 75 : 
i 1.681 1.695 , = pe eae aie 0. 341 : ay 
1, 669 1.672 o: 675 | 0. 685 es ort 0. 283 0.3 i 1. 200 3. 745 
66 0.669 . 128 0. 187 223 1. 479 1. 34 | 3.927 : 
0. 667 0. 065 0. 12 | et 1. 608 | 358 4. 100 
ries | aise | tree | Ed | 1698 ie re | ks | LB 
ea 640 4. 41 1. 0. 747 3 
4. 658 4 | 1.718 1.7 0. 727 0. 357 
: 1. 699 . 708 0. 346 
meio iy ache “kien lee 0.243 | 0.288 339 | digg | 1968 
cae] oes | Sin | ot od ied el ce & 
a 842 { % . ; . 801 . 
nos | 467 | 45 | 4.5o0 cps | oth | ane | ote 
4. O45 1. 689 1.703 1. 235 0. 702 0. es: 0. 351 7 aes 
a ee ee eae a 
S ap °. 067 °. 7 - we 1. 596 i. ain 4.112 3.94 eae 
a . 834 1, 4 1 4-3 i 1. 804 
1, 851 1 . 566 4.49 1.775 0.758 
8 | 4.612 | 4 1.748 0. 737 
Goes aes || Aer i itedeg. A) Bae 0533 | «(0.956 Te 
1, 682 1. Mt 0. 652 0. 663 . ae ard! Fa 334 1. 196 3,781 
sete | sa | ous | oar | Ss P| ab: | cus | aise 1838 
9, 825 1. 481 43 807 ; 
1,842 | 1. 553 | 4.4 78 1. 0. 753 
- 596 4 762 1.7 0.731 
4.611 4 ae 171 1.729 9 0. 710 a ee 0. 372 
1. 686 1. 689 1 etl 0. 656 iets 0. 302 . 337 1.195 . 790 
©. 635 oO. a ee o. ae . 584 1. 463 ve 338 3. 961 3.79! 
0, 000 0. 0 - 766 1. 687 . 5 4. 257 : 841 
815 469 | 4.37 810 aot 
1, 832 4. 538 44 1.782 1. 0. 749 
* 593 4.579 1.756 ed 0. 726 
sis 1 701 1.715 ote ne: 3 7 (ie oO. 365 - 376 
Seer vl Senile ieee. iis ee ad rear 1. 193 -798 
°. 627 0: 630 7 139 0. 203 “ $38 1. 458 ri ats 3.966 3- 
a Sica er oie Spiga | alee stats 1, 844 
: 574 4. 561 4.522 . 1. 759 te 0. 721 4 aS 
. 1. 705 1.719 0837 | Oner7 Ba eth 1.059 
Bee heen coe nie 26 | 0205 | 0300 1 324 aro 3. 805 
Beso Wing 794 | 747 | 1.670 tr a Ne ere 4.120 ee 846 
° iv 4.35 ; 816 - 
i oy 4. 42 4. 505 4.443 so 3 1. 788 - 716 o. i 
45 iene 1.723 Fa 0. 670 0,693 0. 374 ee 
1.699 | 1. 701 ae os 0. 634 0; 36 0. 314 i: 335 1. 188 3. 811 
611 | 0,614 0.209 | 0. 1. 447 e 3-974 
0000 | 0.073 ne ae eras Go) qe i ais ee 
"799 | 1.783 | 1 "428 1. 819 
1.799 | 1-7 4. 486 4 1.791 0. 736 
1 4524 1. 766 0.712 
4. 532 ia 1.727 1. 744 oi 66a 0. th 0. 378 . 3 
1.703 1. ies . ye 0. 627 S 3h 0. 318 : ae 1. a 3. 816 
0. 603 °. }. 145 0.211 = 555 1.441 4. 116 3.9 
6 es 0. 074 1.725 1,651 "335 4. 237 , 1, 851 
1.771 . 412 4. 33 1. 822 . 
ra ue 4.499 | 4.466 ba: ena 1. 769 mes 0. 706 a ss 
1. 731 . 6 °. 
cis | hs | oboe | obs | Sar | Oke | ja | Nise] gh 
0.595 | 0.598 te te ge 8) OTS 30a eee 3.977 = 
000 0. 075 end 1.641 1. 54 4.228 4 0 
. ae 1, 758 pan: 4. 394 4. 322 6 °, 568 0. 57 
44s | 44s | 46443 564 | 0.565 | 0566 | 0.567 
oO. ° 
©. 562 Pep 821), 10883 


Me = 6, By = 25°, a = 10° 


% 


ores’ | 12°30" | 123°45" | 135°00" | 146°15’ | 157°30' | 168°45’ | 180°00" | 180°00" 


0. 00 1.738 1.758 1.778 1. 797 1.811 1. 822 1. 829 1. 881 1, 831 
0. 810 9. 820 0. 830 0. 838 0. 844 0. 849 0. 852 0. 877 0. 853 
0. 257 0. 248 0. 226 0. 193 0. 152 0. 103 0. 051 0. 000 0, 000 
o. oat 0. 809 0.715 0. 642 0. §88 0. 552 0. 532 0. 526 0. 526 
2. 821 2. 573 2. 359 2. 184 2.054 1. 966 1.915 2. 365 1, 899 
0.05 1. 809 1. 842 1. 876 1. 908 1. 937 1. 960 1.97 1.981 
0. 836 0. 852 0. 867 O. 882 0. 896 oO. oar °. a o656 
0. 266 0. 256 0. 235 0. 203 0. 162 0. 113 0. 058 0. 000 
0. 924 0. 811 0. 716 0. 642 0. 589 0. 553 0. 532 o. ee 
3- 237 3-059 2. 923 2. 842 2.817 2. 833 2. 861 2. 874 
0.10 1. 820 1. 85 1. 886 1.918 1.944 1. 96 1.97 1. 983 
0 833 ° ae 0. 865 0. 889 0. 892 °. sd oO. ds 0.911 
0. 280 0. 270 Q 250 o. 218 0. 175 0. 124 0. 064 0. 000 
0. 925 0. 812 9. 717 0. 643 0. 589 ©. 553 ©. 532 0. 525 
3. 310 3. 137 3. O00 2. 912 2. 870 2. 862 2. 868 2. 872 
0.15 1. 827 1. 861 1. 89 1. 924 1 1. 96 1. 982 1. 986 
0. 829 0. 846 ° Be, °. b76 ° 368 oO. 897 0. 90 0. 905 
0. 292 0. 282 0. 262 0. 229 0. 185 0. 131 0. 06 0. 000 
0. 927 0. 814 0.718 0. 644 0. 589 0. 552 0. 531 0. 525 
3. 361 3. 189 3.051 2.955 2. 901 2. 877 2. 871 2. 869 
0. 20 1. 833 1. 866 1. 899 1. 928 1. 953 1. 972 1. 98 1. 988 
0. 825 0. 842 0. 857 0. 871 0. 883 0. 893 0. 89 0. 9O1 
© 303 0. 293 0. 271 0. 238 0. 192 0. 136 0. 071 0. 000 
0. 929 0. 815 0.719 0. 644 0. 589 0: 552 0. 531 0. 524 
3. 401 3-229 3. 088 2. 986 2.922 2. 887 2. 871 2. 866 
0. 25 1. 838 1. 871 1.903 1, 932 1.957 1.97 1. 987 1.990 
o. 820 0. 837 0. 853 0. 867 0. 879 °. a8 oO. bo, oO. 396 
O, 312 O, 301 0.279 0, 245 0. 198 0, 140 0. 073 0. 000 
0. 930 0. 816 0, 720 0. 645 0. 589 0.551 0. 530 0. 523 
3. 434 3. 262 3.118 3.010 2. 936 2. 892 2. 869 2. 862 
0. 30 1, 842 1,875 1, 907 1, 936 1. 960 1.978 1.989 1.993 
2 0, 815 0, 833 0, 848 ) bea °. 74 o. 863 0. 889 0. 891 
0. 320 0, 309 0. 286 0.251 0, 203 0. 143 0. 074 0. 000 
0. 931 0, 817 0. 721 0. 645 0. 589 0. 550 0. 529 0. 522 
3. 462 3. 290 3. 143 3. 028 2.947 2. 895 2. 866 2.857 
0. 35 1. 846 1, 879 1,911 1,939 1. 963 1.980 1.991 1.995 
0. 810 0, 828 0. 844 0. 858 0. 870 0. 879 0. 885 0. 887 
0. 327 0, 316 0, 293 0. 256 0. 20 0. 146 0. 075 0. 000 
0. 932 0, 818 0. 722 0. 645 ° 586 0, 550 0. 527 0. 520 
3. 487 3.314 3. 164 3. 044 2.956 2. 896 2. 863 2. 851 
1.914 1. 942 1.96 1. 98 1.993 1.997 
0. 839 °. 883 oO. 8: °. a 0. 880 oO. ae 
0, 298 0, 261 0, 210 0, 148 0. 076 ©, 000 
0, 722 04645 0. 588 0. 548 0. 526 0. 519 
3. 182 3. 056 2. 962 2. 896 2. 858 2. 845 


1. 996 1.99 

0. 876 °. $38 
0.077 0. 000 
0. 525 0. 517 
2, 853 2. 838 
1. 998 2. 001 
0. 871 0. 874 
0. 078 0. 000 
0. 523 0. 515 
2. 847 2 831 


Meo = 6, Bu = 25°, & = 10° 
4 ” 


: 101°15’ | 112°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30° | 168°45’ | 180°00’ | 180°00’ 
°, 1.8 1. 891 1.922 1. 950 1. 1.990 2. 000 2. CO4 
» 3. a oO. ao °. 827 o. or 0. He 0. 862 0. 867 0. 870 
0. 351 O. 337 0. 311 0. 271 0. 219 10. 153 0. 079 0. 000 
0. 935 0. 820 0. 723 0. 644 0. 585 0. 544 0. 522 0. 513 
3- 562 3. 385 3- 222 3. 082 2. 970 2. 889 2. 841 2. 822 
0, 60 1. 862 1. 894 1. 92 1.952 1 1.992 2. 002 2. 006 
0. 788 °. B06 °. 823 °. 837 °. 88 °. B38 0. 863; 0. 865 
0. 356 0. 342 0. 314 0. 274 0. 220 0. 154 0. 079 ©. 000 
0. 935 0. 821 0. 723 0. 644 0. 584 0. 542 ©. 520 0511 | 
3.576 3- 399 3. 233 3. 088 2.971 2. 884 2. 833 2. 814 
0. 6 1. 865 1. 89 1.927 1. 1 1.994 2. 004 2. 008 
0. 783 °. B04 o. 819 o. 833 ) aye 0. 854 0. 859 o. 861 
©. 361 0. 346 oO. 318 0. 276 0. 221 0. 155 0. 079 0. 000 
0. 935 O. 821 0. 723 0. 643 0. 582 0. 541 0.517 0. 508 
3- 589 3-411 3. 242 3-992 2. 970 2. 879 2. 824 2. 804 
°. 70 1. 868 1. 899 1.929 1. 957 1.979 1. we 2. 007 2. 010 
9.779 0. 798 0. 815 0. 82 0. 841 0. 850 0. 855 0. 857 
0. 365 0. 349 0. 320 0. 27 0. 222 0. 155 0. 080 0. 000 
0. 935 0. 821 0. 722 0. 642 0. 581 0. 539 0. 514 0. 506 
3. 601 3-421 3-249 3-096 2. 968 2. 873 2.814 2.794 
°.75 1. 870 1.901 1.932 1.959 1.981 1.998 2. 009 2.012 
0.775 0. 794 0. 811 0. 825 0. 837 0. 846 0. 851 0. 853 
©. 369 0. 353 0. 323 0. 280 0. 224 0. 156 0. 080 0. 000 
0. 935 0. 821 0. 722 0. 641 0. 579 0. 536 0. 512 0. 503 
3-611 3-431 3-256 3. 098 2. 966 2. 866 2. 894 2. 783 
0. 80 1.872 1. 904 1.934 1.961 1 983 2. 000 2,011 2.014 
0.771 | 0. 790 0. 807 0. 822 0, 833 0. 842 0. 847 0. 849 
0. 373 0. 356 0. 325 0. 281 0. 224 0. 157 0. 080 0. 000 
0. 934 0. 821 0. 722 0. 640 0. 578 0. 53 0. 509 0. 500 
3. 620 3. 439 3. 262 3. 100 2. 962 2. 85 2. 793 2.771 
0.8 1, 87 1. 906 1.936 1. 96 1.98 2.00 2.01 2.017 
: oO. 7 oO. aa 0. aa °. 818 °. 323 °. 838 0.8 ; 0. 845 
©. 376 0. 359 0. 328 0. 283 0. 225 0. 157 0. 080 0, 000 
0. 934 0, 820 0. 721 0. 639 0. 576 0. 532 0. 506 0. 497 
3. 629 3. 447 3. 267 3. 100 2. 958 2. 849 2. 782 2.759 
©. 90 1. 877 1. 908 1. 938 1.96 1. 988 2. 00 2.01 2.01 
? 0. 763 °. 783 ©. tee °. big ©. 326 °. B37 °. 336 °. Bi 
©. 379 0, 361 0. 329 0. 28 0. 226 0. 157 0. 080 0, 000 
0. 933 0, 820 0. 720 0. 63 0. 574 0. §29 0. 503 0. 494 
3. 636 3- 453 3. 271 3. 100 2. 953 2, 840 2.770 2. 746 
0-95 1. 879 1. 910 1. 940 1. 967 1.990 2, 007 2.018 2,021 
0. 759 ©. 779 ©. 797 0. 811 0. 822 0. 830 0. 835 0. 836 
0. 383 0. 364 0. 331 0, 285 0. 226 0. 157 0. 080 0, 000 
0, 932 -0, 819 0. 719 0. 636 0. 572 0. 526 0. 499 0. 490 
3. 642 3- 459 3. 274 3. 099 2.947 2. 830 2.757 2. 732 
1-00 1. 882 1.912 1.942 1.96 1. 992 2. 009 2. 020 2, 024 
0. 755 °. a6 3. 3 0. of °. 818 0. 826 0. 830 0, 832 
0. 385 0. 366 0. 333 0. 286 0. 227 0.157 0. 080 0, 000 
0. 931 0. 819 0.719 0. 635 0. 570 0. 523 0. 496 0, 487 
3. 648 3. 464 3.276 3. 097 2.941 2. 819 2. 743 2.716 
Fy 0. 571 0. 571 0. 571 0. $71 0. 569 0. 568 0. 567 0. 566 
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ee 


0.00 1- §43 1. 544 
o- 891 o- 39L 
Oo. 000 0. 020 
1-939 1.929 
4-739 4 723 


2. 05 1. 548 1-549 
0.8 o. B84 
0. 000 oO. 023 
1-938 1-929 
4734 4-728 


0.10 1-552 1.554 
o- 875 o. 876 
0. 000 0. 025 
1- 937 1- 928 
4 736 4.727 


0.15 1-557 1.558 
o. 868 o. 869 
Q. 000 0. 027 
1-935 1.926 
4-733 4-724 


°, 20 1-561 1. 563 
o. 860 o. 861 
0. 000 0. 028 
1. 933 7 16924 
4-729 4-720 


©. 25 1. 566 1.567 
0. 853 0. 854 
0. 000 0. 029 
1, 930 1,921 
4. 723 4.715 
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1, 585 
0, 82 
- 0, 033 
L911 1, 902 
689 4. 682 
0. 50 1. 588 1. 599 
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Moo = 6, Bx = 30°, @ = 5” 


er oO Om 
ay 
w 
n 


up OL O 


% 

33°45’ | 45°00" | 56°15’ | 67°30’ | 78°45’ | 90°00’ 
1. 547 | 1.551 | 1. 556 1. 563 1-571 | 1- 579 1. 589 
0. 893 0. 895 0. 898 0. 902 O- 907 0. 912 0. 917 
0. O40 0. 059 0. 076 0. 090 o- 100 0. 107 0. 110 
1- 902 1. 859 1. 801 1. 733 1. 657 1.578 1. 498 
4. 676 4-599 4.498 4-375 4: 239 4 093 3.946 
1. 554 1- 563 1. 574 1. 588 1. 604 1.622 1. 641 
o. 887 o. 892 oe Q. 907 0. 916 0- 927 0. 938 
0. 046 0. 068 0. 086 o. 102 o- 114 oO. 122 0. 125 
1. 902 1. 859 1. 801 1. 733 1. 657 1.578 1.498 
4 699 4 652 4: 590 4-517 4: 437 4: 355 4: 277 
1.559 1. 568 1.579 1-593 1-610 1. 628 1. 
o. 879 0. 885 o. 891 0. go 9.910 0. 921 0. 
*0. O50 0. 073 0. 094 o- 111 o- 124 O- 132 oO. 
1.901 1. 858 1. 800 1. 732 1. 657 1.578 1, 
4- 699 4- 655 4: 596 4: 527 4451 4: 373 4: 
1. 964 1.572 1. 584 1. 598 1-615 1- 633 1. 652 
o. 872 o. 877 o. 884 o. 893 0. 903 c- 914 0. 926 
0. 053 0. 077 0. 099 oO. 117 O- 131 oO. 140 0. 144 
1. 899 1. 856 1-799 1-731 1- 656 1-577 1. 497 
4 698 4: 655 4-599 4: 532 4° 459 4: 383 4. 308 
1. 568 1-577 1- 589 1. 603 1. 620 1. 638 1. 657 
0. 865 o. 870 o. 877 o. 886 o. 897 c. 908 c. 920 
0. 056 0. O81 oO. 104 O- 123 ©: 137 O- 147 0.151 
1. 897 1.854 1.797 1.729 1. 654 1-575 1. 496 
4. 695 4-654 4-599 4-535 4-463 4- 389 4-315 
1.573 1.581 1.593 1. 608 1. 624 1.642 1. 662 
0. 857 0. 863 0. 870 o. 879 0. 890 c.9c2 C.914 
0, 058 0, 084 0, 108 0. 128 0, 143 0. 153 0. 157 
1, 894 1, 851 1. 794 1.727 1, 652 1. 573 1. 494 
4. 690 4. 651 4.598 4.535 4.465 4. 392 4. 319 
1, 1, 1,598 1. 612 1, 629 1, 647 1, 666 
°, °. 0. 863 o. 873 0, 883 0. 895 °, 
oO. oO. oO, 111 oO. oO. °. 
1, 1, 1, 1. 1, 1, 
4. 4. 4. 4: 4. 4. 
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Meo = 6, By = 30°, a == 5” 


t 
: 000" ff eof 1°15’ a5 22°30’ | 33°45’ | 45°00’ | 56°15’ | 67°30" | 78°45" |. 90°00" 
0. 55 1. 93 1. 594 | 1. 600 1. 608 | 1. 620 1. 634 1. 650 A 1. 6€8 | 1. 686 
o. Soy 0. 811 0. 815 0.821 1 0. 82y o. 840 0. 851 0. 864 0. 877 
0. 000 0. 034 0. 067 0. 098 0. 126 0. 149 0. 166 0. 178 0. 182 
1. 897 1. 889 1. 863 1. 822 1. 767 1. 702 1. 62 1.552 1.475 
ri 666 4. 659 4-638 4. 605 4-561 4-507 4-445 4. 378 4. 309 
0. 60 1. 597 1. 599 1. 604 1. 613 1. 624 1. 638 1.654 1. 672 1. 690 
o. $02 0. 804 0. 808 o. 814 9. 823 o. 833 0. 845 0. 858 0. 871 
0. 000 0. 035 0. 069 0. 100 o. 128 0.151 0. 169 o. 181 o. 186 
1. 890 1.851 | 1.856 1.815 1.761 1. 696 1. 624 1, 548 1. 470 
4. 652 4. 646 4. 626 4-594 4.951 4. 498 4: 437 4.372 4-303 
©. 65 1. 602 1. 603 1. 609 1.617 1. 628 1. 642 1. 658 1. 676 1. 694 
0. 795 0. 797 o. 801 0. 807 0. 816 o. 827 0. 839 0. 852 ©. 866 
0. 000 0. 035 0. 070 0. 102 0. 130 0. 154 0. 172 0. 184 0. 188 
1. 882 1. 873 1. 848 1. 808 1. 754 1. 690 1. 618 1. 542 1. 465 
4. 638 4. 632 4. 613 4.581 4. 539 4. 488 4. 428 4. 363 4. 296 
0.70 1. 606 1. 608 1.613 1.621 1. 633 1. 646 1. 662 1. 680 1. 698 
0. 789 0. 790 0. 794 o. 801 0. 810 0. 820 0. 833 0. 846 0. 860 
0. 000 0. 036 0. O71 0. 104 0. 132 0. 156 0. 174 0. 186 0.191 
1. 873 1. 865 1. 840 1. 800 1.747 1. 683 1, 612 1. 536 1. 460 
4. 623 4. 616 4.598 4. 568 4. 527 4. 476 4.418 4.355 4. 287 
0. 75 1.611 1.612 1. 618 1. 626 1. 637 1.651 1. 666 1. 684 1. 702 
0. 782 0. 783 0. 787 0. 794 0. 803 o. 814 0. 827 0. 840 0. 854 
0. 900 0. 036 0. 072 0. 105 0. 134 0. 158 0.177 0. 189 0. 194 
1. 864 1.856 1. 831 1.791 1.739 1. 675 1. 605 1. 530 1.454 
4. 606 4.600 | 4.582 4.5953 4-513 4. 464 4-407 4. 344 4. 278 
0. 80 1.615 1. 617 1,622 1. 630 1, 641 1. 655 1. 671 1, 688 1. 7¢6 
0.775 0. 776 0. 780 0. 787 0. 797 0. 808 0, 821 0, 834 c. 848 
0. 000 0. 037 0. 073 0. 107 0. 136 0.161 0. 179 0. 191 0. 196 
1. 854 1. 846 1. 822 1. 782 1, 730 1. 668 1.598 1, §2 1. 448 
4. 589 4. 583 4. 566 4-537 4.499 4.451 4. 395 4. 333 4. 267 
0. 85 1. 620 1.622 1. 627 1, 635 1. 646 1. 659 1.675 1, 692 1.709 
0. 768 °. 789 0. 774 0. 781 0. 790 0. 801 0. 814 0. 828 0. 843 
0. 000 0. 038 0. 074 0. 108 0. 138 0. 163 0. 181 0. 194 0. 198 
1. 844 1. 836 1, 812 1.773 1,721 1.659 1.590 1.516 1.441 
4.570 4. 565 4. 548 4.524 4. 483 4. 436 4. 382 4.321 4.255 
0.90 1. 625 1. 626 1, 631 1. 639 1. 650 1. 663 1. 679 1. 696 1.733 
0. 761 0. 762 0. 767 0. 774 0. 784 0. 795 0. 808 0. 822 0. 837 
0. 000 0. 038 0. 075 0. 109 0. 140 0. 165 0. 184 0. 196 0, 200 
1. 833 1, 825 1. 801 1. 763 1.712 1. 650 1. 582 1. 508 1. 434 
4-551 4.545 4. 529 4. 503 4. 466 4. 421 4. 367 4. 307 4. 243 
0.95 1. 629 1. 631 1. 636 1. 644 1.655 1. 668 1, 683 1, 700 1.717 
0. 754 0. 756 0. 760 0. 767 0.777 0. 789 0. 802 0. 81 o. 831 
0. 000 0. 038 0. 076 oO. 111 0. 141 0, 166 0. 186 0. 19 0, 202 
1, 821 1. 813 1.790 1.752 1, 702 1. 641 1. 573 1. 501 1.427 
4- 530 4-525 4. 509 4-4 4-449 4. 404 4. 352 4.293 4. 229 
1.00 1. 634 1. 636 1. 641 1.648 1. 659 1. 672 1. 687 1, 704 1.721 
0. 747 0. 749 0. 753 0. 761 0.771 0. 783 0. 796 0. 811 0. 826 
0. 000 0. 039 0.977 0. 112 0. 143 0. 168 0. 187 0. 200 0. 204 
1. 809 1. 801 1.778 1.741 1.691 1. 631 1. 564 1,492 1.419 
4. 508 4. 503 4.488 4.464 4. 430 4. 387 4. 336 4. 278 4.215 
F. 0. 695 0. 695 0. 695 0. 695 0.695 0. 695 0. 694 0. 694 0. 693 


Moo = 6, By = 30°, @ = 5° 


° 


Vv 
E —- = 2 
101°15’ | 112°30’ | 123°45' | 135°00’ | 146°15’ | 157°30’ | 168°45’ | 180°00’ | 180°00’ 
0. 00 1.598 1. 607 1. 616 1. 623 1. 629 1. 634 1- 637 | 1-746 1. 638 
0. 922 0. 928 0. 933 0. 937 0. 940 0. 943 0-945 1. 008 0. 945 
0. 108 0. 102 0. 092 0. 078 0. 061 O. 042 0. 021 0. 000 0. 000 
1. 422 1.351 1. 289 1. 237 1.195 1.165 1-147 1-141 1.141 
3. 802 3. 667 3. 546 3. 443 3. 360 3- 300 3+ 264 4. 028 3.251 
©. 05 1. 661 1. 680 1. 699 1.716 1.730 1.741 1. 747 1-750 
0. 950 | 0. 961 0. 972 o. 982 0. 990 0. 996 1. 000 1.001 
0. 123 0. 117 0. 105 0. 090 0. 071 0. 049 0. 025 0. 000 
1. 422 1.351 1, 289 1. 237 1.195 1.165 1.147 1. 140 
4. 206 4.145 4.099 4. 066 4.045 4. 034 4-029 4-027 
0. 10 1. 667 1. 686 1. 705 1.721 1. 735 1.745 1.751 1.753 
0. 944 0.955 0. 966 0. 976 0. 984 0. 990 0. 994 0-995 
0. 134 0. 128 0: 116 0. 099 0. 078 0. 054 0. 028 0. 000 
1.422 1.351 1. 289 1. 236 1.194 1.164 1.146 1. 140 
4.226 4.165 4.116 4.079 4.053 4.037 4-028 4. 025 
0.15 1. 672 1.691 1. 709 1.725 1. 739 1.749 1-755 1.757 
0. 938 0. 950 0. 960 0. 970 0. 978 0. 984 0. 988 0. 989 
0. 143 0. 136 0. 123 0. 106 0. 084 0. 058 0. 029 0. 000 
1.421 1. 350 1. 288 1.235 1.193 1. 163 1-145 1-139 
4. 238 4.176 4.125 4. 085 4.056 4-937 4-026 4-022 
| 
. 20 1.677 | 1.696 1.714 1.729 1.742 1.752 1.758 1-760 
0. 932 0. 944 0. 954 0. 964 0. 972 0. 978 0. 982 o- 983 
0. 150 O. 142 0. 130 0.111 o. 088 0. O61 0. 031 0. 000 
1.420 1. 349 1. 287 1. 234 1.192 1. 162 1-143 1. 137 
4. 245 4. 183 4. 130 4. 088 4.057 4-035 4-023 4.218 
0. 25 1,681 1. 700 1.718 1. 733 1.746 1.756 1.762 1.764 
0. 926 0. 938 0. 949 0. 958 0. 966 0. 972 0. 976 0.977 
0. 156 0. 148 0. 135 0. 116 ©. 092 0. 063 0. 032 0, 000 
1.418 1. 348 1, 285 1, 232 1,190 1.160 1.141 1.135 
4.250 4. 187 4. 133 4. 089 4.055 4, 032 4.018 4.013 
©. 30 1. 685 1. 704 1,722 1. 737 1.750 1.759 1.765 1.767 
0. 920 0. 932 0. 943 0. 953 0. 961 0. 967 0. 970 0. 972 
0. 161 0. 153 0. 139 0. 119 0. 095 0, 065 0. 033 0, 000 
1.416 1. 346 1. 283 1. 230 1.188 1.157 1.139 1. 133 
4.252 4. 189 4. 134 4. 088 4.053 4.027 4.013 4. 008 
0. 35 1. 689 1. 708 1.725 1.741 1.753 1. 763 1.769 1.771 
0. 914 0. 926 0. 937 0. 947 0.955 0. 961 0. 965 0. 966 
0. 166 0. 158 0. 143 0. 123 OQ. 097 0, 067 0. 034 0, 000 
1, 414 1. 343 1,281 1.228 1,185 1.155 1. 136 1, 130 
4.253 4. 189 4. 133 4. 086 4.049 4,022 4.006 4,001 
0. 40 1. 693 1.712 1.729 1.744 1.757 1. 766 1.772 1.774 
0. 908 0. 920 0. 931 0.941 0. 950 0. 956 0. 959 0. 961 
0. 170 0. 161 0. 147 0. 126 0, 100 9, 069 0. 035 0, C00 
1.411 1. 340 1,278 15225 1. 183 1, 152 1. 133 1, 127 
4. 252 4. 188 4.130 4. 082 4. 043 4, 016 3.999 3. 993 
9. 45 1, 697 1. 716 1. 733 1. 748 1. 760 1,770 1.775 1.777 
0. 902 0. 914 0, 926 0. 936 0. 944 0. 950 0. 954 0.955 
0. 174 0. 165 0, 150 0. 129 0. 102 0, 070 0. 036 0, 000 
1. 408 1. 337 1, 275 1, 222 1.179 1, 14 1, 130 1,124 
4. 250 4.185 4.127 4.077 4. 037 4.00 3-990 3.985 
0. 50 1. 701 1.720 1.736 1.751 1. 764 1.773 1.779 1.781 
0. 896 oO. 908 0. 920 0.930 0. 939 0. 945 0. 949 0. 950 
0.177 0. 16 0. 153 0.131 0. 104 0. 072 0. 036 0. 000 
1. 404 1. 334 1.271 1,218 1.176 1.145 1.12 1.120 
4. 246 4. 181 4.122 4.071 4. 030 4. 000 3. 981 3.975 


Mz = 6, By = 30°, @=5° 
% 


E —— 
Loieis’ | 12°30" | 128°45" | 135°00" | 14615’ | 157°30" | 168°45° | 180°00" | 180°00' 
0.55 1.705 1.723 1.740 1.755 1. 767 1.776 1. 782 1. 784 
0. 890 0. 903 0.915 0. 925 0. 933 0. 940 0. 944 0.945 
o 180 0.171 0.155 0. 133 0. 105 0. 073 0. 037 0, 000 
1. 400 1. 330 1. 268 1,214 1,172 1.141 1.123 1.116 
4 241 4.175 4.116 4. 064 4.022 3-990 3-971 3.965 
0, 60 1.709 1.727 1.744 1.758 1.771 1. 780 1. 785 1, 787 
0. 885 0. 898 0.90 0. 920 a. 928 0.935 0. 938 0.940 
0. 183 0. 174 0.15 0. 135 0. 107 0. 074 0. 038 0. 000 
1. 396 1. 326 1, 263 1.210 1. 168 1. 137 1.118 1,112 
4.235 4. 169 4. 108 4. 056 4.012 3-980 3-961 3-954 
0. 65 1.713 1.731 1.747 1.762 1.774 1. 783 1.789 1.791 
0. 879 0. 892 0. 904 0.914 0. 923 0. 929 0. 933 0. 935 
0. 186 0. 177 0: 160 0. 137 0. 108 0. 075 0. 038 0. 000 
1.391 1.321 1.259 1.206 1. 163 1. 133 1.114 1. 108 
4.227 4.161 4. 100 4. 047 4. 002 3-969 3-949 3-942 
0. JO 1.716 1.734 1.751 1.765 1.777 1.786 1.792 1.794 
0. 874 0. 887 0. 899 0. 909 0.918 0.9 0. 928 0. 930 
0. 189 0. 179 0. 162 0. 139 0. 110 0. 07 0. 038 ©. 000 
1. 386 1. 316 1.254 1,201 1.159 1. 128 1.109 1. 103 
4-219 4-153 4.091 4-037 3-991 3-958 3-937 3-930 
0.75 1.720 1.738 1.754 1.769 1.781 1.790 1.795 1.797 
0. 868 0. 881 0. 893 0. 904 0.913 0.919 0. 923 0. 925 
0. 191 0. 181 0. 164 0. 140 O.111 0.076 0. 039 0. 000 
1. 380 1.3il1 1.249 1. 196 1.154 1.123 1. 104 1.098 
4.210 4.143 4. 081 4.026 3. 980 3.945 3-923 3.916 
0. 80 1.724 1.741 1.758 1.772 1.78. 1.793 1.7 1. 800 
0. 862 0. 876 0. 888 fo) 59 ° bok 0.914 °. 338 0.919 
0. 193 0. 183 0. 166 ©. 142 0. 112 0. 077 0. 039 0. 000 
1. 374 1. 305 1. 243 1.191 1. 148 1.117 1. 098 1.092 
4-199 4- 133 4.070 4.014 3. 967 3- 931 3- 909 3- 902 
0. 85 1. 728 1. 745 1.761 1.776 1. 788 1.796 1. 802 1, 804 
0. 857 9. 870 0. 883 0. 894 0. 903 0. 909 0. 913 0.914 
0. 196 0. 185 0. 168 0. 143 0. 113 0. 078 0, 040 0, 000 
1. 368 1. 299 1. 238 1. 185 1. 142 1.111 1. 093 1. 086 
4. 188 4-121 4.058 4.001 3. 953 3-917 3. 895 3. 887 
0. 90 1.731 1.749 1. 765 1.779 1.791 1. 800 1. 805 1. 807 
0. 851 0. 865 0. 878 0. 889 0. 897 0. 904 0. 908 0. 909 
0. 198 0. 187 0. 169 0. 144° 0. 114 0. 079 0. 040 0, 000 
1. 361 1. 293 1. 232 1.179 1. 136 1.105 1. 086 1. 080 
4.176 4. 109 4.045 3. 987 3- 939 3. 902 3. 879 3. 871 
0.95 1.735 1.752 1. 768 1, 78 1 1. 803 1. 80 1. 810 
0. 846 9. 860 0. 872 3. 583 3. R35 0. 899 °. 36 ©. 904 
0. 199 0. 189 0.171 0. 146 0.115 © 079 0. 040 ©, 000 
1.354 1.286 1.225 1.472 1,130 1.099 1.080 1.074 
4. 162 4.095 4.031 3-973 3- 923 3. 886 3- 862 3. 854 
1,00 1.739 1.756 1.772 1. 786 1.798 
0. 840 0. 854 0. 867 0. 878 0. 887 
0. 201 0. 190 0. 172 0. 147 0. 116 
1. 347 1.279 1.218 1. 166 1.123 
4.148 4. 081 4.016 3.957 3.907 
F, 0. 692 0, 691 0. 690 0. 689 0. 688 
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3 
0. 00 1, 420 1, 422 1. 427 
0, 819 0. 821 0, 824 
0, 000 0, O42 0, 084 
2. 379 2. 358 2, 296 
4.977 4.946 4. 853 
0. 05 1,425 1.428 1. 437 
0, 811 0. 813 o, 818 
0. 000 0, 047 0, 092 
2. 379 2.357 2, 296 
4.977 4.953 4. 883 
0. 10 1. 430 1. 433 1,442 
0, 802°} 0, 804 0, 810 
0, 000 0, 050 0, 098 
2.377 2. 356 2. 295 
4.975 4.953 4. 887 
0.15 1.435 1, 438 1.448 
0. 794 0. 796 0, 802 
0. 000 0, 052 0, 103 
2. 375 2. 354 2. 293 
4.971 4.950 | 4.889 
©. 20 1.440 1. 443 1.453 
0. 785 0. 788 0. 794 
0. 000 0. 054 0. 107 
2. 372 2.351 2. 290 
4.967 4.947 4. 888 
0. 25 1.445 1, 448 1.458 
0.777 0.779 0. 786 
0. 000 0. 056 oO. 111 
2. 368 2. 347 2. 287 
4.961 4. 942 4. 886 
O. 30 1. 450 1. 453 1. 463 
0. 769 0.771 0. 778 
0. 000 0. 058 0. 115 
2. 363 2. 343 2. 283 
4.953 4.935 4. 882 
0. 35 1.455 1. 458 1. 469 
0. 761 0. 763 0. 770 
0. 000 0. 060 o. 118 
2. 358 2. 337 2.278 
4.945 4.928 4-877 
0. 40 1. 460 1. 464 1. 474 
0. 752 0. 755 0. 762 
0. 000 0. 062 o. 122 
2.351 2.331 2. 273 
4-935 4-919 4.871 
0. 45 1.465 1. 469 1.479 
0. 744 9.747 0. 754 
0. 000 0. 063 0. 125 
2. 344 2. 324 2. 266 
4.925 4. 909 4. 863 
0. 50 1.470 1,474 1,484 
0. 736 0. 739 0. 746 
0, 000 0, 065 0. 127 
2. 336 2.317 2.259 
4.913 | 4. 898 4. 854 _ 


Mo °= 6, By s= 30°, o& --: 10° 


1.435 
0. 829 
0, 123 
2,197 
4. 703 


1.452 
0. 827 
0. 134 
2. 197 
4.771 
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_ -_ om 
w os Ray 


PPO Oe 
~ 
NX 
x 


i) 


or00' | 11°15" | 22°30 | 33°45" | 45°00" 


#ypOoOOr BYPOOKr pPNOOE ANOO- wNOOH 
Nv ) wv a ovo ees 
bid 

is) 
2 8 S o 


NO: Oe 
N) 
N 
= 


56°15" | 67230’ 


PrOOr Bron 
wv 
Ni 7 
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Ny 
Ww 
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Proor Proom perOOy peo OH 
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ox 
oo 


rac ra od Oe 
Ss 
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Proor -frOoOm- pH OOK WHOOK 
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Q 
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Proon 
N 
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oc 


- 78°45 | 90°00" 


| 


Ms +6, 8: = 30°, @ ~ 10° 


: oro0’ | ticis’ | 22°30" | 33°45" | 45¢u0” 
oe H 
0.55 1.475 i 4.479 | 1. 489 1.505 | 1, 
0.728 | 0731 ©. 739 0.751 | 0, 
°. ee j 0. 066 | c. 132 °. 1 | 9, 
2, 32 2, 398 2. 252 2. 161 2, 
4. 9co | 4. 885 | 4. 844 4.776 | 4. 
| 
0. 60 1, 481 1. 484 1. 494 1,510 1, 
0, 720 0. 723 0. 731 0. 744 | 2 
0, Coo 0, 067 0. 133 0. 194 oO. 
2.318 2. 299 2. 243 | 2.154; (2. 
4, 385 4. 872 | 4. 832 | 4.767 | 4. 
0. 65 1, 486 1. 489 | 1.499 1 1.515 1. 
0. 712 | 0. 715 0.723 | 0.737 oO. 
0,000 + 0,069 | 0,135 0. 197 | oO, 
2, 308 | 2.289 | 2.234 | 2.146 | 2, 
4. 870 4. 857 4.820 | 4.758 | 4. 
0. 70 1.491 | 1. 494 1. 504 1. 520 | 1, 
0. 704 0.707 | 0.716 0.729 | °. 
0, 090 0.070 | 0.138 0.201 | oO, 
2.297 | 2.279 | 2,224 | 2.137 | 2 
4.853 | 4. 841 4.806 | 4.747 5 4. 
0. 75 1.496 | 1.499 | 1.509 | 15526, yy Ae 
0. 697 0.700 | 0,708 | 0,722 j 0, 
0, 000 | 0.071 | 0.140 | 9. a | 0, 
2, 286 2.207 2.214 2,12¢ 2. 
4.836 | 4,824 | 4.791 | 4.736 | 4. 
ce fp tery cae | ope | 
°. Se | 0.072 | 0. 142 | 0. 207 | 0. 
2. 273 2.255 ) 2.203, 2. 18 ! 2, 
4.817 ; 4+ 806 | 4.775 | 4.723 | 4. 
os | oer cae | cee | oa | 
. . OF ES oO. fs 
0. 000 | 0. 073 | 0. 144 0. 210 O, 
2.260 | 2.242 | 2.191 2. 108 1, 
4.797 3 4.787 1 4.758 4. 799 4. 
9.90 1. 512 1515 3 “1gzs 1. 540 | 1, 
se | sen | sue | oh) | 
. OO . . oO. . 
2, 246 | 2. 229 2. 178 2. 096 1, 
4.776 4.767 4-739 4.693 | 4. 
I 
0.95 1.518 1.521 | 1. 530 | 1.545 1 
0, 665 0. 668 0. 678 o 693 ° 
0, 000 0. 075 0.148 | 0, 216 ° 
2, 232 2.215 2.165 + 2.085 1 
4.753 4.745 4.719 4.677 4 
1.00 1, 523 1. 526 1. 1.550 1 
i °. a oO. 261 oO. ze °. ANG 0. 
©, 000 0. 076 0. 150 0. 219 ° 
2, 216 2, 200 2.151 2. 072 i 
4. 730 4.722 4. 698 4. 659 4 
F, ©. 703 0. 703 0.703 | 0704 | © 
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Pe OO Roe Ol One eS OO me Oo Oi 
AUN) iN) ty iS) 
ro) xo 2) co 
Md foe) w foe 


Pie 010) = 
A 
te) 
oc 


7°30’ | 78°45" | 90°00" 
- ESD) ern eee eee 
1, 586 1, 620 1. 657 
0.813 | 0. 838 0. 865 
0,322 5 0, 346 | 0.357 
1,751 | 1.593 1. 438 
4. 443 | 4.303 4.158 
1. 590 1.625 | 1.611 
0. B37 | oO. $33 0. 869 
0.328 =; = 0, 352 i 0, 363 
1747 | are i = 
4.447 | 4.312 . 
1595 ! 1.629 | 1,665 
0.801 , 0,827 | 0.855 
0.334 | 0.358 = 0, 389 
1.744 1,588 | 1, 435 
4.451 4.319 | 4.179 
1.599 | 1,633 | 1. 669 
0.795 0, 822 0. 850 
0. 339 | 364 | 0.375 
1.740 | 1. 586 ‘ 1,433 
4.453 | 4.325 4. 187 
1.603 | 1. 637 1,672 
0.78 | 0.817 | 0.845 
©. 345 | 0. 36) | 0, 380 
ee 
4.454 +329 : 
| ' 

1.607 | 1. 640 | 1. 676 
0. 783 | 0. 81k 0. 840 
0.350 | 374 0. 385 
1.730 1.579 1.429 
4. 454 4. 332 4. 200 
1,611 1, 644 } 1.679 
0.777 0. 806 0. 835 
0. 354 0. 379 9. 399 
1.725 1.575 1, 426 
4.452 4.335 4. 205 
1,615 1. 648 1. 683 
0. 772 0, 801 0, 830 
0. 359 0. 384 0. 394 
£449 | 4336 | 4.208 
4.44 a ; 
1.619 1.652. | 1. 686 
0. 766 0. 795 | 0, 825 
0. 363 0. 388 0. 399 
ee re 
4. 44 : | . 

1. 623 1. 655 | 1, 689 
0, 760 0. 799 0. 820 
0. 368 0. 392 0. 403 
1. 707 1, 562 1.416 
4.440 4-334 4.212 
0. 705 0. 705 0. 704 


Meo ='6, Bx = 30°, & = 10° 


% 
g =< , ‘, , ti 
101°15’ | 112°30’ | 123°45’ | 135°00 | 146°15’ | 157°30’ | 168°45 | 180°00 | 180°00’ 
i 
| i 
0. 00 1.541 1, 563 | 1, 584 | 1, 602 1.617. | 1.628 1. 634 1, 824 1. 637 
9. 899 0.902 | 0.914 0. 925 2. 933 ©. 949 0. 943 1, 053 2. 945 
0. 239 0, 228 0, 20€ 0. 174 0, 134 0. 099 0. 045 0. 000 2. 000 
1. 286 1.155 | 1, O44 0. 956 0, 890 0, 845 0. 818 0, 810 2. 810 
3. 212 2.976 | 2.77 2, 693 2.475 2, 385 2. 332 3.519 2.315 
0, 05 1. 634 1.672 | 4711 1. 748 1, 780 1, 806 1, 822 1, 828 
0. 934 0. 957 | 6, 979 1, 001 1, 020 1, 034 1,044 1, 047 
0. 253 0, 241 | 0, 219 | o, 187 0, 148 0. 103 0. 053 0. 009 
1, 287 1,156 | 1, 045 0. 957 0, 890 0. 845 0. 818 0, 810 
3. 703 3. 566 3. 472 | 3. 429 3.433 5 3 467 3. 504 3. 518 
! 
0. 10 1.646 i 1, 685 | 722°.) a Fs8 1, 788 | 1,811 1, 826 1, 831 
0.932 | «40.956 0. 978 0. 998 1,016 | 1.030 1, 038 1,041 
0. 271 0.259 | 9.237 | 0. 205 0,164 1 0,115 0. 05 0, 000 
1.288 | 1.157 1,056 | 0,957 0.890 | 0. 844 °. 88 0. 809 
3.777 | 3-634 | 3.548 | 3.496 | 3.482 | 3.493 | 3.510 3.517 
0,15 1, 654 a 693 | 1,730 1,764 ! 1.793 1, 816 1, 829 1, 834 
0.925 | 0.952 | ©. 974 0.995 ; 1.012 1, 025 1, 033 1, 036 
0.285 0,274 0, 251 0, 219 0, 176 0, 123 0. 064 0, 000 
| 4.299 1 1, 198} 1, O47 0.957 0, 890 0, 844 o, 817 0. 808 
l 3.827: 3.695 | 3.597 3. 537 3. 511 3. 507 3.511 3.514 
0.20 | 1.661 | 1, 700 io, 736 1.770 1,798 1,819 1, 833 1, 837 
0.925 | 0.948 0, 970 0. 9990 1, 007 1,020 1,028 1,031 
0, 298 0, 286 O, 263 0, 229 0, 185 0, 130 © 067 0. 000 
1291 0; 1,159 1,047 0. 958 0, 890 0, 843 0. 816 0, 807 
3.366 | 3.735 | 3.634 | 3.566 | 3.530 | 3.535 3.511 3.510 
| 
0. 25 1.667 | 1.705 1.742 1.775 1, 802 1, 823 1. 836 1, 840 
0.920 |! 0.944 | 0.966 0. 986 1.003 1.015 1, 023 1.026 
0. 309 0. 297 0. 273 0. 238 0. 192 0. 135 0. 070 0. 000 
1.291 1. 160 1. 048 0. 957 0. 889 0. 842 0, 815 0. 806 
3.898 | 3.766 | 3.662 | 3.589 | 3-544 | 3-520 3. 509 3. 506 
0. 30 1.673 | 4.711 1.747 1.779 1. 806 1. 826 1.83 1. 843 
0. 915 0. 939 0.961 0. 981 0. 998 1.011 1. O18 1,021 
0. 318 Oo. 306 0. 282 0. 246 0. 198 0. 139 0. 072 0. 000 
1,292 1. 160 1.048 0. 957 o. 888 0. 841 0. 813 0. 804 
3. 924 3. 793 3. 685 3. 606 3-554 3.522 3. 506 3- 500 
0. 35 1, 678 1.715 1.751 1. 783 1.810 1. 829 1, 842 1. 846 
0, 910 0. 934 0. 957 0. 977 0. 993 1. 006 1.014 1,017 
0. 327 0. 315 0. 290 0. 252 0. 203 0. 142 0. 073 0, C00 
1, 292 1. 160 1. 048 0. 956 o. 887 0. 839 0. 811 0. 802 
3. 948 3. 815 3.705 3. 620 3-561 3-523 3. 501 3. 494 
0. 40 1.682 | 1.720 1.755 1. 787 1.813 1. 832 1. 844 1. 849 
©. 905 | 0. 930 0. 952 0. 972 0. 989 1.001 1. 009 1.012 
. 335 O. 322 0. 296 0. 258 0. 207 0. 145 0. 075 0, 000 
1,292 1. 160 1. 047 a 956 0. 886 0. 838 0. 809 0. 800 
3. 968 3. 834 3.721 3. 631 3- 566 3-522 3. 496 3. 488 
0. 45 1, 686 1.724 1.75 1.790 1. 816 1.835 1, 847 1.851 
0,901 0.925 0.94 0. 968 0. 984 0. 99 1/005 1.008 
O. 343 0. 32 0. 303 0. 263 0. 211 0. 14 0. 076 0. 000 
1, 292 1, 160 1. 047 0.955 o. 885 0. 836 0. 807 0. 798 
3.985 3.851 3. 735 3. 640 3- 569 3.519 3. 490 3. 480 
0. 50 1, 690 1,728 1, 762 1,793 1, 819 1. 838 1,850 1, 854 
0, 896 0, 920 0. 94 0, 963 0. 980 0. 992 1, 000 1, 003 
0, 350 0. 335 0, 30 0, 268 0, 215 0. 150 0, 077 0, O00 
1,292 1,160 1,046 | 0. 954 0, 883 oO. 834 0, 80 9.795 
4.001 3. 866 3. 747 3. 647 3. 570 3.51 3. 483 3.472 : 


Mo = 6, Bx = 30°, Z£= 10° 
% 


101°15’ | 112°30’ | 123°45 5°00’ | 146°15’ | 157°30’ | 168°45’ __)_| tours: | 112°30" | 123°45" | 15°00" | 146°15" | 157°30" | 168°45" | 180°00" | 180°00" 180°00’ 180°00’ 
0.55 1, 694 pre Oe ee ee ee ea ee ee oe 1,731 1, 766 1.797 1, 822 1, 841 1, 853 1,857 
0.891 | 0.916 | 0.939 | 0.959 | 9.975 | 0.988 0.996 9.999 
0, 356 0. 341 0, 313 O, 272 3,218 0, 152 0, 078 ©, 000 
1,291 1,159 1,045 0. 952 0, 881 0. 831 0, 802 0. 792 
4.015 3. 879 3. 756 3. 653 3. 571 3. 544 3. 476 3. 463 
0. 60 1, 698 1.735 1,769 1. 800 1, 825 1 844 1, 856 1,859 
0, 8386 0,911 0, 934 0.954 0.971 0. 984 0, 992 0.995 
0, 362 0, 347 0, 318 0, 276 ©, 220 0,154 0, 079 ©, 000 
1,290 1,158 1, 044 0.954 0, 879 0, 829 °. 799 0, 789 
4. 027 3. 890 3. 765 3. 657 3. 579 3. 506 3. 467 3. 454 
0. 65 1,702 1, 738 1,772 1, 803 1, 828 1, 847 1, 858 1, 862 
©, 881 0, 907 0, 930 0. 950 0, 967 0. 980 0. 988 ©. 990 
0, 367 0, 352 O, 322 0. 279 0, 223 0,155 0, 080 ©, 000 
1, 289 1, 157 1,043 0.949 0. 877 0, 826 2.796 0.786 | 
4. 037 3. 899 3.772 3. 859 3. 568 3. 500 3. 458 3. 444 
0. 70 1,705 1,741 1,775 1, 806 1, 831 1, 849 1, 861 1, 865 
0, 877 ©, 902 0, 926 0. 946 0, 963 0. 976 0. 984 0, 986 
©, 373 0. 356 0, 326 0, 282 0, 225 0,157 0, 080 0,090 
1,288 1,156 1,042 0.947 0,874 | 0,823 0,793 0, 783 
4.047 3.908 3.777 3. 661 3.565 | 3.493 3.448 3.433 
0.75 1,709 1,744 1,778 1, 809 1, 834 1,852 1, 864 1,867 
0, 872 0, 898 0, 922 0.942 ©. 959 0.971 0.979 0. 982 
0, 377 0,361 | 0,330 0, 285 O, 22 0,158 0, 081 0, 000 
1,286 1,155 1,040 0.945 0, 872 0, 820 0, 789 °.779 | 
4.055 3.915 3.781 3. 661 3.561 3.485 3. 438 3.422 
0. 80 1.712 0. 748 0. 781 1,811 1,836 1.855 1. 866 1.870 
0. 868 0, 894 0.917 0. 938 0.955 0. 967 0.975 0. 978 
O. 382 0. 365 O. 333 O. 287 0. 229 0. 159 0. 081 0. OCO 
1. 285 1. 153 1. 038 0. 943 0. 869 0. 817 0. 786 0.775 
4.061 3-921 3- 785 3- 662 3-556 3- 476 3. 427 3-410 
o 85 1.715 1.751 1. 784 1.814 1. 839 1. 858 1. 869 1. 873 
0. 863 0. 890 0. 913 0. 934 0.951 0. 963 0.971 0. 974 
0. 386 0. 368 0. 336 0. 290 0. 230 0. 160 0. 082 0. 000 
1. 283 1.152 1.036 0. 941 0. 866 0. 813 0. 782 0. 771 
4. 067 3-925 3. 787 3. 659 3. 550 3. 467 3.415 3. 497 
0.90 1.718 1.753 1. 787 1.817 1. 842 1. 860 1. 872 1. 876 
0. 859 0. 885 9. 909 0. 930 9. 947 9. 959 9. 967 9. 979 
0. 390 0. 372 9. 339 0. 292 0. 232 0. 161 0. 082 0. 000 
1.281 1.150 1.034 0. 938 0. 863 0. 80 0. 778 0. 767 
4.071 3. 929 3. 788 3- 657 3- 543 3- 456 3- 402 3- 483 
0.95 1.721 1. 756 1,790 1.819 1.844 1. 863 1. 874 1. 878 
0. 854 o. 881 0. 905 0. 926 0. 943 0. 955 0. 953 0. 966 
©. 394 0. 37 ©. 341 0. 294 0. 233 O. 162 0. 033 0. 000 
1. 278 1.14 1. 032 0. 935 0. 859 0. 805 0. 773 0. 763 
4.075 3- 932 3. 789 3- 653 3- 536 3- 445 3. 388 3- 369 
1.00 1.724 1.759 1.792 7 3 : 
0. 850 0. 877 0. 902 . 2 . 
0. 398 0. 378 0. 344 . R x 
1. 276 1.145 1.030 . i 
4.077 3. 934 3. 788 . . 
F, 0. 703 0, 702 0. 699 7 2 


Ol 


Ma = 6, Bx = 30°, a = 20° 


0 
E — se 
0°00’ oro" | nets | 11°15’ | 22°30" 22°30’ | 33 45" | 45°00’ | 56°15" | 67°30" [ez 78°45" | 90°00’ 
0. 00 1, 123 1, 12 1,1 1,15 1, 18 1,216 1.255 1,297 1. 346 
0, 648 °. bi ° ee 0, 66 °. 683 0, 702 0. 724 0, 748 0. pe 
0, 000 0, 088 ©, 174 0, 257 ©, 335 0. 406 0. 465 0, 520 0. 554 
3. 253 3. 202 2.051 2, 826 2.535 2, 206 1, 868 1, 539 1 239 
5. 275 5. 217 5. 040 4.771 4. 415 3. 998 3. 549 3. 092 2. 64 
0. 05 1, 12 11 1, 147 1,172 1, 20 1,2 1.298 1, 353 1.411 
0, 63 Oo, ai fe) 645 0, 663 0, 684 0. es 0. 738 ) 3 0. 807 
0, 000 0, 092 0, 181 0, 266 0, 344 ©. 415 0. 471 0, 521 0. 543 
3. 252 3. 202 3. 058 2, 829 2. 540 2.213 1. 876 1,549 1.249 
. 272 . 20 120 7 4. $37 4.1 731 3. 263 2.90 
5.27 5. 203 5 4. 876 3 35 3 6 6 
0. 10 1, 136 1, 140 1, 159 1, 185 1,219 1, 263 1, 316 1, 373 ee 
0, 626 0, 629 0, 642 ©, 657 0, 679 0, 707 o. 739 0, 776 0, 815 
©, 000 0, 096 0, 188 0,277 0. 357 0. 427 o. 484 0, 528 0.555 
3.250 | 3. 201 3.057 2, 831 2.544 2. 220 1, 884 1,558 1,259 
5.271 5.214 | 5.097 4. 863 4.551 4. 188 3.795 3. 381 2. 985 
0.15 1. 144 1,147 1, 164 1, 194 1,231 1,276 1, 329 1, 389 1.454 
0.616 | 2 619 0. 630 0. 649 0, 673 0, 703 0. 738 0.777 0. 819 
0, 000 | 9.099 0, 196 0, 286 0. 367 0. 439 0.497 0. 539 0. 565 
3.247 3.198 3.056 2, 832 2.547 2.226 1,892 1, 568 1,269 
5.272 | 5. 220 5.089 4. 877 4.585 4.237 3. 858 3. 463 3-073 
0. 20 1,150 1,155 1,171 1, 199 1, 239 1, 286 1.341 1,401 1.467 
©, 606 0, 609 0, 621 0, 639 ©, 666 0, 698 0.735 0.777 o, 821 
0, 090 0, 102 0, 202 0, 295 0, 378 0. 450 0. 509 0,551 0. 576 
3. 242 3.194 3.052 2, 831 2.550 2,231 1,900 1.577 1, 278 
5. 267 | 5. 222 5.089 4.879 4.610 | 4,282 3.917 3.536 | 3.157 
0. 25 1.155 | 1.162 1.177 1. 205 1.24 1.294 1.350 1,412 1.478 
0.595 0. §99 0. 610 0. 630 0. 65 0. 693 0. 732 0. 776 0. 822 
0. 000 0. 105 0. 208 0. 303 0. 388 0. 462 0. 521 0. 563 0. 588 
3. 236 3. 189 3.048 2. 831 2. 552 2. 237 1. 908 1. 586 1. 289 
5. 256 | 5. 219 5. 086 4. 888 4. 630 4. 320 3-972 3.604 | 3.236 
0. 30 1.161 1. 168 1.185 1,212 1. 252 1. 302 1. 359 1.421 1. 488 
0. 584 0. 589 ©. 601 0. 622 0. 651 0. 687 0. 729 0. 774 0. 822 
0.009 | 0.108 0. 213 0. 311 0. 399 0. 473 0. 533 0.575 1 0599 
3. 22 | 3. 182 3. 043 2. 82 2.554 2. 241 1.915 1. 596 1. 299 
5-245 | 5.210 5. 088 4. 89 4.651 4.355 4. 023 3. 669 3. 31l 
0. 35 1. 167 1.174 1. 192 1. 220 1.259 1. 309 1. 366 1. 429 1. 496 
0. 574 0. 579 0. §92 0. 614 0. 644 0. 682 0. 725 0. 772 0. 822 
©. 000 0.111 0. 218 0. 319 0. 409 0. 485 0. 545 0. 587 0. 611 
3.221 3-175 3. 038 2. 827 2.555 2. 246 1. 922 1. 605 1. 309 
5+ 235 5-201 5+ 093 4.913 4. 674 4. 389 4-072 3. 731 3. 383 
0. 40 1. 173 1. 180 1, 197 1, 227 1. 26 1.31 : 
0. 563 0. 568 0. 582 0. 606 o. 634 °. a’ ; 
000 O. 113 0. 224 0. 326 0. 418 0. 496 : 
3. 212 3. 166 3. 033 2, 823 2.555 2. 250 6 
5. 223 5. 192 5. 085 4.920 4. 695 4-422 ‘ 
0.45 = * 1. 180 1. 186 1. 206 1. 234 1.273 1. 322 ‘< 
0. 553 0. 558 0. 574 0. 598 0. 631 0. 671 . 
0. 000 0. 116 0. 229 ©. 334 0. 428 ©. 507 5 
3. 201 3-156 3.027 2.819 2.555 2.253 4 
5.212 5. 180 5.091 4.928 4.714 4.454 : 


Mo i 6, Bx = 30°, a = 20° 


0 
: 0°00’ | 11°15! | 22°30’ | 33°45’ | 45°00’ | 55°15" | 67°30’ | 78°45’ | 90°00’ 
0. 55 1, 193 | 1,199 1,218 1.247 1, 286 1, 334 1. 390 1. 452 1,518 
0. 533 0. 539 0.555 0.581 0, 617 0, 669 0. 709 0. 764 o, 819 
0, 099 o, 122 0, 239 ©, 349 0, 446 ©, 528 0.591 ©. 634 0. 656 
3.177 3. 134 3. 007 2, 808 2.552 2, 259 1.950 1, 643 1. 353 
5.184 | 5.156 5. 075 4.935 4. 748 4. 515 4.251 3. 963 3. §59 
1 0.60 1, 200 1, 206 1, 224 1, 253 1, 292 1, 339 1. 395 1. 456 1, 522 
0, 524 0. $29 9, 546 2. 573 0, 610 ©, 654 0. 705 0. 761 0, 819 
0, 000 0, 124 0, 244 ©, 356 0.455 0, 538 0. 602 0. 645 0, 667 
3. 163 3.121 2,996 2, 801 2,550 2, 262 1.956 1. 653 1, 365 
5. 169 5. 143 5. 063 4.938 4. 763 4. 544 4. 294 4.018 | 3. 725 
0. 65 1, 207 1, 213 1, 230 1,259 1, 298 1, 345 1. 399 1, 460 1. 925 
0, 514 0, 520 9, 537 ©, 565 0, 603 0, 649 0. 702 9. 759 0, 818 
0, 000 0, 127 0, 250 0, 363 0, 464 © 548 0. 613 0, 657 o, 678 
3. 148 3. 107 2, 984 2.794 2,547 2, 264 1. 763 1. 663 1.377 
5.152 5. 128 5.054 4.938 4.776 4. 572 4. 335 4.074 3. 792 
0, 70 1,214 1,219 1, 237 1, 265 1, 303 1, 350 1. 40. 1. 464° 1,528 
0, 504 0, 510 0, 528 ©. 557 0, 596 0, 643 9. 69 0. 756 o, 817 
0, 000 0, 129 0,254 0, 370 0, 473 0,558 0. 624 0, 668 0. 689 
3. 133 3.092 2.973 2.786 2.544 2, 265 1.969 1 $73 1.38 
5.134 5.411 5.046 4.937 4. 788 4.598 4. 377 4.12 3.85 
75 1, 220 1, 226 1, 243 1,271 1, 309 1,355 1. 408 1. 467 1. 530 
0. 494 0, 509 9,519 9. 549 0, 589 0, 638 0. 694 9.75 0. 816 
0, 000 ©, 132 ©, 259 ©. 377 ©, 481 9, 568 0. 635 0. 67 0, 699 
3.116 3.975 2, 960 2.777 2.540 2, 267 1.975 1.6L} 1, 402 
5.114 5.094 5.034 4.9306 4.798 4,624 4-417 | 4.183 3. 924 
0. 80 1,327 1. 233 1.249 1.277 1,314 1, 359 1 412 1. 470 1. 532 
0. 485 0.431 0,510 0. 541 0, 582 0. 632 0. 690 0. 752 0. 815 
0. 030 0, 134 0, 264 ©, 384 °. 490 0. 578 0. 645 0. 689 o. 709 
3. 098 3.959 2.949 2.767 2.535 2, 267 1.981 1. 693 1.415 
5. 093 5.975 5.025 4. 932 4. 808 4. 648 4.457 4.237 3. 990 
0. 85 1. 234 1. 240 1, 256 1, 283 1,319 1, 364 1.415 1.472 1. 534 
0. 475 0. 481 0, 500 0. 532 0.575 0, 627 0. 686 0.749 0. 814 
0, 000 0. 137 0. 269 ©, 391 0, 498 0, 587 0. 655 0. 700, 0.71 
3.078 3. 041 2.928 2.756 2,530 2, 268 1, 987 1, 703 1. 42 
5.071 5. 054 5. 002 4. 927 4. 816 4. 672 4.496 4: 290 4.056 
0. 90 1. 241 1. 246 1, 263 1, 289 1, 324 1, 368 1,419 1.474 1.535 
0. 465 0. 472 0, 492 0, 524 0. 56 0, 622 0, 682 0. 747 0. 813 
0. 009 0. 139 0. 274 ©, 398 0. 507 9. 597 o 666 0.710 ©. 729 
3.058 3.022 2.917 | 2.744 2, 524 2, 268 1.993 1.713 1.441 
5. 047 5. 033 4.997 4.922 4. 823 4. 694 4. 534 4.344 4. 122 
0.95 1, 248 1. 253 1, 268 1,295 1, 330 1, 372 1. 422 1.477 1,536 
0. 455 0. 462 0, 482 0, 516 0, 561 0, 616 0. 678 0. 744 o. 812 
0. 000 0. 142 0. 278 0. 405 0, 515 0, 606 0. 676 0. 720 0°. 739 
3. 036 3. 001 2. 895 2,732 2,518 2, 267 1.998 1.723 1, 435 
5.021 5.010 4.968 4.914 4. 829 4.715 4.572 4.397 4.18 
1,00 1. 255 1. 
0. 446 °. 
0, 000 °. 
: 2. 


4.93 


= 6, Be = 30°, a = 20° 


0 


; ROAD = Bs: , , 200" 
°45' 915’ | 157°30’ | 168°45’ | 10°00 y” | 80°00" 180 
101715" | 11 °30' | 123°45 | 135°00" | 146°15 | 157 le 
Pee ees re 1.921 1,671 
| | 1. 500 1. 553 1. 598 1, 639 1. 669 a 
| . 96 1. 109 . 965 
ie : Re | - 87 | oO. 366 0. 897 0. 923 e 946 . He pies aed 
Sa Oe an eet Oe ee 
om | cme | SRE | SHE | cae) Sa | fae | gas |e 
ee { ! 1. 604 1. 674 1.736 1. 806 ee : ree | 
me ‘ oe | & 345 . 0. 922 0. 962 1, 000 ; on a tee epee 
9. 563 Le 561 o. 227 i ° pe = fe . 306 ee : 345 
. 338 | S a . 364 1, 685 1, 522 1.517 1. 974 . 24 
4 \ | 1. 640 1,713 1. 778 1. 846 Los ; pe 
0.10 iM A 38 - 940 0. 981 | 1. oo . es S as ae 
7 $65 | 0-556 | O. 524 0.470 | 0. ras ee eae nee 
5 8 | 0781 | & 610 0. 483 j 9: 40 p Soke ae 
2. b00 | 2 259 | 1. 988 1799, 1.679 1. 763 
. | | 86 1.913 1.929 
; 1. 66 1.735 © 1.801 1. 865 a ie 
0.15 - ae | - ee) O. 350 | 0.991 | 1. 030 : of : 2 a c98 
eS lore ete ie le al eee | ae 
2 ae . ti ! a6 1 O06 | 1. 807 1. 896 2. 135 245 
81 1, 876 1.918 1.931 
1.537 i 1-608 1. 680 1.751 1.817 ees A oo 
ee °. R66 i te 912 0.956 0. 997 1 035 ee aie: be 
0.582 | 0-568 O- 535 0. 480 ro) 396 ee ee re 
eee ae ae et ee we ee 
2.798 4 2+ 475 2. 204 ; 
| | 8 1. 884 1.921 1. 932 
' 1. 692 1. 763 1, 827 ae 
eae eee | S ie 3 ee 1.004 bey Ag eo £085 ee 
ie a . ’ . 487 O°. "4 0. 343 
0. 593 0. 577 0. 543 0. 4 corr 0. 361 0.34 
2 88 . oe 7 238 ate 2. aes 2. 049 2. 185 2.241 
a 6 1, 702 1.772 1. 835 1. 890 1 253 ; es 
, : : ; na 
ee ‘ gs - ae 0; 964 1, 003 1, 037 . a ou ape 
°. 603 0. 587 0. 551° 0. 495 ee 36 eae 65a 
5 o. 816 0. 639 0, 504 0. 4 3 ene 235 
2 oe 2. 654 2. 387 2. 186 2,075 2. 09 
a 638 1, 709 1.779 1, 842 1. 894 ee ; 234 
: ; ‘ 1. 
ee °. Sr2 . a 0. 966 1, 005 1, 037 , a8 Baee oe 
°. 614 0. 597 0, 560 0, §02 oO. a ae Bae nee 
: 0. 826 0, 647 0. 510 0, 41 ode ety: 
7 age 2. 738 2. 471 2, 264 2, 140 2. 13 
0. a . 
| 1,92 1.935 
: : : iis: : ae i ee 1.07 1, 086 
oO. . : 1, 00 5 He O32} 0. 178 hs 
7 : , . 2 ne ©. ee 0. 365 0. 346 : 342 
. : aa 2, 197 2.171 2,215 34 
. 1, 92 1.937 
: q res i Bs ‘ ace i; b7e 1, 084 
: , el ©, A 0. 327 0, 180 0, 000 
ae 5 o, a 0. 367 0. 346 e341 
: : 2. 508 2, 250 2. 199 2, 220 3 
1.90 1. 930 1. 938 
ee eee 1 ace 1. 074 1. 083 
0 §2 9. 440 0. 330 o. 181 0. 000 
: ¢ a0 0. 428 0. 368 0. 345 0. 349 
2.471 2. 299 2. 224 2. 224 . 


Meo oa 6, Bx = 30°, c= 20° 
o 
112°30’ | 123°45’ | 135°00’ | 146°15! 


101°15’ 


157°30" | 168°45’ | 180°00’ | 180°00’ 


0. 55 1. 587 1. 657 1.726 1. 794 1. 855 1 904 1. 931 1.939 
0. 875 0. 927 0. 972 1, 009 1. 035 1. 054 1. 072 1.081 
0. 656 0. 635 oO. 592 ©, 529 0. 444 0. 333 0. 181 0. 000 
1.093 0. 869 0. 6 3 0, 538 0. 433 0. 370 0. 345 ©. 340 
3- 352 3-054 2-97 2. 535 2. 345 2. 246 2. 226 2.225 
0. 60 1. 590 1. 660 1.728 1.795 1. 857 1. 906 1.933 1.940 
0. 875 0. 928 0. 974 1,010 1. 035 1. 053 1.071 1. O80 
0. 666 0. 643 0. §99 0. 534 0. 448 0. 334 0. 181. 0. O09 
1,105 0. B80 0 694 ©. 546 0. $38 O, 372 0. 345 0. 339 
3-426 3-131 2- 851 2. 598 2. 390 2 266 2. 228 2.221 
0. 65 1. 593 1. 661 1. 730 1.796 1. 858 1. 907 1. 934 1.941 
0. 875 0. 929 0. 975 1,011 1. 035 1 052 1. 069 1,078 
0. 676 0. 652 0. 606 ©. 539 0. 451 0. 335 0. 181 0, 000 
1.118 0. 893 0. 795 9. 554 0. 443 0. 374 0. 345 0. 338 
3- 500 3-207 2. 923 2, 659 2. 432 2, 285 2. 229 2. 218 
0. 70 1. 595 1. 663 1.731 1.797 1. 858 1. 908 1.935 1.942 
0. 876 0. 930 0. 977 1,012 1.035 1.051 1. 068 1,077 
0. 686 0. 660 0. 613 0. 544 0. 454 0. 336 0. 181 0, 000 
1.131 0. 906 0. 716 0, 563 0. 448 0. 376 0. 344 0. 337 
3-573 3- 283 2.995 2,720 2.474 2. 303 2. 230 2.214 
0.75 1.596 1. 664 1.731 1.797 1. 859 1, 909 1. 936 1.94 
0. 876 0. 931 0. 978 1,014 1, 036 1. 050 1. 066 1, 075 
0. 696 0. 668 0. 619 0. 548 0. 456 0. 336 0. 181 0, 000 
1.145 0.919 0. 728 9. 573 0. 454 0. 378 0. 344 0. 337 
3. 647 3-359 3- 067 2, 780 2. 516 2, 320 2. 230 2, 209 
0. 80 1.597 1, 664 1,731 1. 796 1. 858 1. 909 1.937 1.944 
0.876 0.932 0.980 1.015 1. 037 1.049 1.065 1,074 
0. 705 0. 676 ©. 625 0. 552 0. 457 0. 336 0. 180 0. 000 
1.159 0. 933 0. 741 0. 583 0. 461 0. 3 0. 344 0: 336 
3.721 3. 436 3. 139 2. 841 2. 558 2. 338 2. 230 2. 205 
0.85 1. 598 1. 664 1, 730 1.795 1. 858 1.910 1, 938 1.945 
0. 877 0. 934 0. 982 1,017 1. 038 1. 049 1. 063 1.072 
0.714 0. 683 0. 630 0.555 0. 459 0. 336 0.179 0. 000 
1.174 0. 948 0. 754 9. 593 0. 468 0. 383 0. 343 O. 334 
3.795 3. 512 3.211 2.901 2. 599 2. 355 2, 229 2. 200 
0.90 1. 598 1, 663 1.729 1. 794 1. 857 1.910 1.939 1.946 
0. 877 0. 935 0. 984 1,01 1, 039 1.049 1, 062 1. 070 
0. 723 0. 691 0. 636 0.55 0. 459 0. 336 0. 179 0. 000 
1.189 0. 963 0. 768 ©, 605 0. 475 0. 385 0. 343 0. 333 
3. 870 3. 589 3. 284 2, 963 2, 642 2. 373 2, 229 2.194 
0.95 1,792 1, 855 1. 909 1. 940 1.947 
1, 022 1,041 1. 050 1,061 1, 068 
oO. 561 0. 460 Co 338 0. 178 0. 000 
0. 616 0. 483 0. 3 0. 342 O. 332 
3. 024 2, 685 2. 391 2, 22 2. 188 
1,00 1.790 1, 854 1. 909 1.941 1.949 
1, 024 1.043 1. 050 1, 059 1. 067 
0. 56 0. 4 0. 334 0.177 0, 000 
0. 628 0. 491 0. 392 0. 342 0. 330 
3. 087 2.729 2. 411 2, 227 2.181 
Ff, 9.779 0. 774 0. 760 0. 743 0. 736 


495 


Moo ='6, By = 35°, @ = 5° 


0 
5 0°00’ | 11°18" | 22°30’ | 33°45’ | 45°00" | 56°15" | 67°30’ | 78°45’ | 90°00 | 


0, 00 1, 332 1. 333 1. 335 1, 340 1. 346 1. 353 1. 361 1. 370 1. 380 
0. 932 0. 933 0.935 0. 938 0. 942 0. 947 0. 953. 0.959 0. 966 
©, 000 0, 020 ©, O40 0, 058 0. 074 0. 087 0. 097 0, 104 0. 106 
2.411 2. 401 2. 372 2. 326 2, 264 2.191 2. 110 2. 025 1. 938 
4.978 4. 963 4.921 4. 853 4. 761 4. 576 4. 528 4. 509 4. 262 
0. 05 1, 338 1.339 1. 345 1. 35 1, 367 1. 382 1. 400 1, 420 1.441 
0. 925 0. 926 0, 930 0, 93 0. 945 0. 956 0. 961 0. 983 0. 998 
0, 000 0. 023 0, 046 0, 067 0, 086 0. 101 0. 113 ©, 120 0. 123 
2.410 2.401 ‘2. 372 2, 326 2. 264 2.191 2.110 2. 025 1.939 
4-977 4.969 4.944 4.905 4. 853 4-793 4.727 4. 662 4. 600 
0, 10 1. 343 1.34 1.351 1. 360 1. 373 1. 389 1, 407 1. 427 1. 448 
0.917 0.91 0, 922 0. 929 0. 938 0. 950 0. 963 0.977 0. 993 
0, 000 0. 025 0, 050 0, 073 0, 093 0, 110 0, 123 oO, 131 ©. 135 
2, 409 2. 399 2. 371 2, 324 2, 263 2. 190 2, 109 2. ba 1.938 
4.975 4.96 4.944 4.9097 4. 859 4. 802 4. 740 4. 67 4. 618 
0.15 1. 349 1, 351 1, 356 1, 366 1. 379 1. 395 1, 413 1. 433 1. 45: 
0. 909 0. 910 0.915 0, 922 0. 931 0. 943 0. 956 0. 971 0. 98 
0, 000 0, 027 0, 053 0, 078 0, 099 0. 117 O. 131 0. 140 0. 144 
2, 407 2. 397 2, 368 2, 322 2, 262 2. 189 2, 108 2, 023 1.937 
4.972 4-965 4.943 4.907 4. 861 4. 807 4. 748 4. 687 4. 629 
0, 20 1.354 1.356 1, 362 1, 372 1, 385 1, 400 1,419 1, 439 1, 460 
0, 901 0, 903 0, 907 0, 914 0. 924 0. 936 0. 950 0. 964 0. 980 
0, 000 0, 028 0, 056 0, 082 0, 104 ©. 123 0, 138 0. 147 0.151 
2, 404 2. 394 2, 366 2, 320 2.259 2. 187 2, 106 2,021 1.935 
4.96 4.960 4.939 4.906 4. 861 4. 809 4.752 4. 693 4. 635 
0.25 1. 360 1, 362 1. 368 1. 377 1. 390 1. 406 1. 424 1. 44. 1. 466 
. 0. 894 © 895 ©. 900 0. 907 0.917 0. 929 0. 943 0.95 0. 974 
0. 000 0. 029 0. 058 0. 085 0. 109 0, 128 0. 144 0. 154 0. 158 
2. 400 2. 39° 2. 362 2, 316 2. 256 2. 184 2. 103 2.018 1. 933 
4. 962 4.955 4-935 4. 902 4. 859 4. 809 4. 753 4. 695 4. 639 
0. 30 1. 365 1, 367 1. 373 1. 383 1. 396 1,412 1. 430 1.450 1.471 
0. 886 o. 888 0, 892 0. 900 0. 910 0, 922 0. 936 0. 952 0. 968 
0. 000 0. 030 0. 060 0, 088 0. 113 0. 133 0. 149 0. 159 0. 164 
2. 395 2, 386 2.357 2, 312 2. 252 2, 180 2. 100 2.015 1. 930 
4.955 4.948 4-929 4. 897 4. 856 4. 807 4 753 4 696 4. 640 
0.35 1. 371 1. 373 1. 379 1, 388 1, 401 1.417 1.435, 1.455 1. 476 
0. 879 o, 881 0. 885 0. 893 0. 903 0. 915 0. 930 0. 945 0. 962 
©. 000 0, 031 0. 062 0, 091 0. 116 0, 137 0. 154 oO. 164 0. 168 
2. 390 2, 380 2. 352 2. 307 2. 247 2, 176 2. 096 2.012 1.927 
4-947 4.940 4.922 4. 891 4. 851 4. 804 4-751 4- 695 4. 640 
0. 40 1. 376 1, 378 1, 384 1, 394 1, 406 1, 422 1.440 1. 460 1. 481 
2 0. 872 0, 873 oO. 578 °. ae 0, 896 0, 909 0. 923 0. 939 ° 356 
0. 000 0, 032 0. 06: 0, 093 0. 119 0, 141 0. 158 0. 169 0. 173 
2. 384 2. 374 2. 34 2, 302 2, 242 2,171 2. 092 2. 008 1. 923 
4-938 4.931 4.913 4. 884 4. 845 4.799 4-747 4. 693 4- 638 
0. 45 1, 382 1, 384 1. 390 1, 399 1,412 1, 428 1, 446 1. 465 1. 486 
0. 865 0, 866 o. 871 0. 879 0, 889 0, 902 0. 917 0. 933 0. 949 
0. 000 0. 033 0, 066 0, 096 0, 122 0, 145 0, 162 0. 173 0. 178 
2. 377 2, 367 2. 340 2.295 2. 236 2,165 2. 086 2. 003 1.918 
4.927 4.921 4.904 4.876 4. 838 4.793 4.742 4 689 4. 635 
¢ 50 1. 387 1. 389 1. 395 1. 404 1.417 1. 433 1.451 1. 470 1.491 
0. 857 0. 859 0. 864 o. 872 0. 883 0. 896 0.911 0. 927 0.9. 
o. Be 0. 034 0. 067 o. 098 0. 125 0. 148 0, 166 0. 177 0. 182 
2. 369 2 : 
4.916 4 


0. 60 


0. 65 


0. 70 


0. 80 


0. 85 


0. 90 


0.95 


1,00 


1, 393 1. 395 a oe 
0. 851 0. 852 0. 857 
0, 000 0. 035 0. 069 
2. 361 2. 352 2. 325 
4.904 4. 898 4. 882 


1. 398 1. 400 1. 406 
0. S44 0. 845 0. 850 
0. 000 0. 035 0. 070 


1, 409 1.411 1.417 
0, 830 0. 832 0. 837 
0. 000 0. 037 0. 072 
2. 332 2. 323 2. 2 

4. 8; 4. 856 4 ve 


1. 420 1, 422 1. 427 
0. 816 o, 818 0.824 
0. 000 0, 038 ©, 075 
2. 310 2. 301 2, 275 


Meo = 6, Bx = 35°, a = 5° 


1. ai 
0. 865 
0. 100 
2.281 


4: 855 


% 


ooo’ | 11°15" | 22°30 | 33°45’ | 45°00" | 56°15" | 67°30" | 78°45’ | 90°00" 


1. or 
0. 

°. 158 
2. 222 
4. 820 


1.428 
0. 869 
0. 130 
2.215 
4-810 


1. 433 
oO. 83 


o.1 
2. ae 


4-798 


497 


8 
by 
51 
53 


1. 
°. 
¢. 
2. 
4777 


é 
1 
1 
7 


1. 
0. 883 
0. 154 
2. 145 
4. 768 
1. 448 
0. 876 
0. 15 

2. 13 

4: 758 


1. 453 
0. 870 
0. 159 
2. 129 
4-746 
1.459 
0. 864 
o. 162 
2.120 


4: 734 


ass 
0. 164 


2.111 
4. 720 


1.456 1.475 1. 496 
0. 904 0. 921 0. 938 
0. 169 0. 180 0. 185 
2-075 1.992 1. 908 
4-729 4. 678 4. 625 
1.461 1. 480 1. 500 
o. 898 0.915 0, 932 
0.172 0. 184 0. 189 
2. 068 1. 986 1. 902 
4-721 4. 670 4 618 
1. 466 1. 485 1, 505 
0. 892 ©. 909 0. 926 
0-175 0. 187 oO. 192 
2.061 1.979 1, 896 
4-711 4. 662 4. 610 
1.471 1.490 1.510 
°. ahs 0. 903 °. 335 
0. 178 0. 190 0.195 
2. 053 1.972 1.8 
4-701 4. 652 4. 601 
1. the 1.495 1.515 
0. 880 0. 897 0. 915 
0. 181 0. 193 0..198 
2.044 1.964 1, 882 
4. 690 : 


1. 481 : 1,519 


0.874 0, 891 0. 909 
0. 183 0. 195 0. 200 
2. 036 1.955 1. 874 
4 677 4 580 


1. 486 


0. 468 0, 885 0. 903 
0. 185 0. 198 0. 203 
2. 026 1. 947 1. 866 


4 664 


1.491 1, 
od. 862 cas 


Mo = 6, Bu = 35°, a= 5° 
4g 
135°00 | 146°15’ | 157°30° 


168°45' | -180°00’ | 10°00’ 


101°15" | 12°30" | 193°45’ 


0. 00 1. 389 1-399 1.407 1.415 1.421 1. 426 1. 429 1.506 1. 430 
0. 973 0.979 0. 985 0. 991 0. 995 0. 998 1. 000 1.055 1. 001 
O. 104 0. 098 o. 088 0. 075 0. 058 0. 040 0. 020 0. 000 0. 000 
I 1.855 1-778 1.710 1. 652 1. 605 1.572 1.551 1.545 1.545 
4.206 4 008 3. 898 3. 803 3-765 3. 672 3. 638 4.069 3. 627 
0.05 1. 463 1. 484 1. 505 1.523 1.539 1.551 1.558 1. 560 
1 1.014 1.029 1. 043 1.056 1. 067 1.076 1,081 1.083 
QO. 121 o. 114 Qo. 103 0. o89 0. O69 oO. 048 ©. 026 0. 000 
1.855 1.778 1.710 1.651 1. 605 1.572 1.551 1.544 
4-546 4-502 4-471 4.451 4-440 4. 436 4-436 4-436 
0.10 1.470 1-491 1.511 1.529 1.544 1.555 1. 562 1. 565 
1. 008 1.023 1.038 1.051 1. 061 1. 069 1.074, 1.076 
oO. 133 o. 126 0. 114 0. 098 0. 077 C. 053 0. 027 0. 000 
1.855 1-778 1-709 1, 651 1. 604 1.571 1.550 1.543 
4-565 4: 521 4. 486 4. 462 4-447 4-439 4.435 4-434 
0.15 1.476 | 1.497 1.517 1.535 1. 549 1.560 1.567 1, 569 
1.002 |; 41.018 | 1. 032 1.045 1. 095 1,063 1. 068 1.070 
0. 142 0. 135 o. 122 0. 105 0. 083 0. 057 0. 029 0. 000 
1. 854 1-777 1. 708 1. 650 1. 603 1. 56 1.549 1.542 
4-576 4-531 4-495 4. 468 4-450 4.43 4-433 4-431 
0. 20 1. 482 1. 503 1. 522 1.540 1.554 1. 565 1.571 1.574 
0. 996 | 1.012 1.026 1.039 1. 049 1,057 1. 062 1, 064 
0.150 | 9.142 |! 0,129 O.111 0. 087 0. 060 0. 031 0. 000 
1.852 | 1.775 1. 706 1. 648 1. 604 1. 567 1. 547 1. 540 
4. 583 4-537 4.499 4-470 4-450 4-436 4. 429 4-427 
0. 25 1.487 1. 508 1. $27 1.544 1.559 1.56 1.576 1.578 
0.990 | 1.006 1.020 1.033 1.044 1. 052 1.056 1. 058 
0.156 | 0.148 0. 135 0.115 0. 091 0. 063 ©, 032 0. 000 
1.850 | 1.773 1. 704 1. 646 1.599 1.565 1.545 1.538 
4. 586 4. 540 4-501 4.471 4-448 4. 433 4.424 4.422 
0. 30 1.492 1.513 1.532 1.549 1. 563 1. 573 1. 580 1.582 
0.98; | 1.000 1.014 1.027 1. 038 1.046 1.051 1.052 
0.162 | 0.154 0. 140 0. 120 0. 095 0. 065 0. 033 0. 000 
1.847 | 1.770 1.701 1. 643 1.596 1. 562 1.542 1.535 
4.583 | 4.541 4.501 4. 469 4. 445 4. 428 4.419 4-415 
0. 35 1. 497 1.518 1.537 1.553 1. 567 1.578 1, 584 1. 586 
0.978 0. 994 1. 009 1,022 1.032 1. 040 1.045 1.047 
0.167 | 0.159 0. 144 0. 123 0. 098 0. 067 0. 034 0. 000 
1. 844 1. 767 1. 698 1. 640 1.593 1.559 1.538 1.531 
4. 588 4-540 4.500 4-466 4.441 4-423 4-412 4. 408 
0. 40 1.502 1.522 1.541 1.558 1.572 1. 582 1. 588 1. 590 
0.972 0. 988 1. 003 1.016 1.027 1. 035 1.040 1.041 
0. 172 0. 163 0. 148 Q. 12 0. 100 0. 069 0. 035 0. 000 
1. 840 | 1.763 1.695 12636 1.589 1.555 1.535 1. 528 
4. 586 4. 538 4.497 4. 462 4.435 4.416 4. 404 4-401 
1. 576 1.585 1.592 1.594 
1,021 1.029 1,034 1. 036 
O. 102 0. O71 0. 036 0. 000 
1.585 1.551 1. 530 1. 523 
4. 428 4-408 4.396 4-392 
1. 580 1. 590 1.596 1.598 
1.016 1.024 1.029 1.032 
0. 105 0. 072 0. 037 0. 000 
1.581 1.547 1.526 1.519 
4-421 4.400 _ 4. 387 __ 4-382 


Mo = 6, Bx = 35°, @ == 5° 


101°15' | 12°80" | 123°48" | 135°00" | 146715" | 157°30" | 168°45" | 180°00" | 180°00" 123°45' | 135°00’ | 146°15’ i 157°30° | 168°45° | 180°00’ | 180°00’ 
0. 55 1.516 1. 536 1.555 1.571 1. 584 1. 594 | 1. 600 1. 602 
0.955 0.971 0. 986 1, 000 1-011 1.019 1, 024 1,025 
oO. 183 0. 174 °. 158 0. 135 0. 107 0. O74 0. 037 0. 000 
1. $26 1.750 1,681 1. 62 1. 576 1-542 1,521 1. Sag 
4.573 4. 524 4. 480 4.442 4-412 4-390 4.377 4.372 
0. 60 1.521 1.541 1.559 1.575 1. 588 1.598 1, 604 1. 607 
9.949 0.965 0.981 0.994 1. 005 1.913 1,019 1,020 
°. 186 0. 177 0, 160 oO. 137 o- 108 0-075 0. 033 0. ODD 
1.821 1.744 1. 676 1.618 1-57! 1.536 1.516 1, 509 
4.566 4.517 4.472 4. 434 4+ 403 - 380 4. 366 4. 361 
0. 65 1.525 1.545 1, 563 1.579 1-593 1. 602 1, 608 1.610 
0. 943 0. 960 0.975 0. 989 1. 000 1. 008 1,013 1,015 
0. 189 0. 180 0, 163 0. 139 0. 110 0. 076 0, 039 0.000 | 
1.81 1.739 1.670 1, 612 1. 565 1.531 1.510 1.503 
4.55 4.509 4. 464 4-424 4-392 4-369 4.354 4-349 | 
0. 70 1.530 1.550 1, 568 1. 584 1.597 1. 606 1.612 1.614 
0.938 0.955 0, 970 0. 984 0. 995 1.003 ! 1,008 1.010 
0. 192 0. 182 0. 165 0. 141 oO. 111 0. 077 0, 039 0. 090 
1. 808 1.732 1, 664 1. 606 1.559 1.525 1,504 1. 497 
4-549 4.500 4.454 4.414 4- 381 4-357 4.342 4.336 
0. 75 1.535 1.554 1,572 1. 588 1. 601 | 1.610 1, 616 1.618 | 
0. 932 0.949 0. 965 0.979 | 0.990 0.998 1. 003 | 1.005 | 
0. 195 0. 185 °, 167 0. 143 | o 113 oO. 078 | oo, ogo | 0.000 
1.891 1.726 1,658 1, 600 1.553 1.518 | 1,498 1.491 
eo i et a ea 4. 328 4-323 | 
0. 80 1.539 1.558 1.576 1.592 | 1. 605 1.614 | 1.620 | 1.622 | 
0. 927 fo) 44 oO. ce °. He | oO. ee = pe O. ae ee 
O°. 197 0. 157 Oo. 169 oO. 14 O.11 . 9 Oo. re) oO. fe) 
1-794 | 1-719 1.651 1.593 | 1.546 1,512 1.491 | 1. 484 
4-529 | 4-479 4. 432 4. 391 4. 356 4. 330 4-314 4-399) | 
0. 85 1.544 | 1.563 1. 580 1.596 1. 609 1.618 1. 62 1. 626 
oe Sep | 20h] OMe Gm |B | ee Bes 
0. 20 2189 } wd. ! i . OC . O4 : ' 
1.786 | 4.791 1. 644 1. 586 1.539 1. 505 1.484 1.477 | 
4.517 | 4. 467 4. 420 4.378 | 4.343 4. 316 4.299 4.294 
0.90 1.548 | 1.567 1.585 1. 600 1.613 1.622 | 4.628 1. 630 
0. 916 0. 933 0. 949 0. 963 0.975 0. 9383 0. 989 0. 99e 
0. 202 | 0. 191 0. 173 oO. 148 0. 116 0, 080 0. 041 0. 000 
1.773 | 1.793 1. 636 1.578 | 1. 531 1.497 1.476 1. 469 | 
4504 | 4.454 4.407 4. 364 | 4. 328 4.301 4. 284 4.278 
0.95 1.553 | 1.571 1. 589 1. 604 1.617 1. 627 1. 632 634 | 
0.911 0. 928 0. 944 0. 958 0. 970 °. 978 0. 984 | 
0. 204 0. 193 0.175 0. 149 0.117 0. O81 0.041 | 
1.769 1.695 1. 628 1.570 1.523 1. 489 1.468 | 
4-491 4-441 4-393 4.349 4.313 4. 285 4.268 
1. ; : 
°. E . 
oO. . 'e 
1. : . 
4. : . 
°. . . 
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0. 05 


0.25 


0. 30 


0. 35 


0. 40 
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Moo = 6, Bx = 35°, a = 10° 
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11915 | 22°30" 33°45’ | 45°00" | 615" | 67°30" | 78°45! 


90°00’ 


Mo = 6, Br = 35°, @ = 10° 


} fete 
pT eens *| 36°15’ | 67°30’ | 78°45" | 90°00" 
: oroo | 11c1s’ | 22°30" | 33°45 | 45°00" | 56°15’ | 6 
! 28 1. 468 
ae . 1.325 1.355 15399 a ss 0.921 
1.268 va7r | 1.282 | 1.309 0. 835 0. 855 0. 
ef | 0. 748 0-751 0. 761 2 a é a8 0. 293 0. 328 0. 352 ; ae 
0, 0359 9-067 9. 133 a 2. 504 2. 357 2.194 2.025 4 480 
2.823 | 2-783 2.724 ed o2 4.810 4.795 4.594 
5.081 | 5.070 5-035 Te of 429 eats 
331 1. 360 1.395 ene: 
“O ) SHS | oe | ste | ote | oi | ake | eas | sm | os 
6 ass 1k ecosg. |, ei3e Sigene it weaee. Wate: ce eae 2.021 het 
2.702 te Dae aD, 2.714 2. 2 4 897 4. 809 4.709 4. 601 
5.067 | 5-056 | 5-023 | 4.969 mee sae 
6 1. 366 1. 400 4 acy 
1, 289 1.28 1.295 pied a see 0. 812 0, 843 0. 577 9 
ML abe) onl | Se | 28 | os | ode eat | 938k | S37 
9, 000 0. : ‘6 48 2.344 : 
2. 780 | a ; 3 ra oes | ; bo 4 ae 4.711 4. 606 4.497 
5.052 105 : : 
| ngs |oage | age | ges | kg | kam 
9.70 1,286 | 1.290 os on 5 0. 778 0. 806 0. 837 8.871 e285 
o.d99 | cg | elas | egy | ot | sie | ima ee a a 
0. 009 0.071 ay 2. 48 2. 337 : 
5035; sors | ag9e | aoe | 488s | géey | azn A840 m4 
5-035 pe : 8 1, 487 
348 | 1.377 1.411 a: 
0.75 ea ae seo eae ae a 0. os ere 
Gees ose ope Wi eeraae Nl) co gems (Wo sees eee O15 5 ue 1, B45 
O5009> 14], 202072 ean 2. 589 2.471 2. 329 2.173 a Bie 4. 508 
srs | 5-008 | 4ger | 4.936 | 48s | 479 | aii a 
: 1.491 
; 1. 382 1.416 1.452 
0. 8 1.299 1.393 poe || Mere i ame linc ee 0. 825 0. 860 . 5 
0. 799 0. 713 0. 724 0. thts 0.270 0. 320 0. 358 0. 383 1. Baa 
0.009 0- 074 ° 343 3 578 2.461 2.321 2. 167 2. He 4.512 
ya ead ae oom Meera Q 86 4793. |) 49799 ree! 
4.999 4-990 4-965 4-923 4.905 ee 
| 1. 336 1. 35 1. 388 as ber Pe era 
0. 85 1. 305 | 1. 309 1.319 ic 3 4 0.75 0. 787 0. 820 0. a8 6 ic6 
; 9. 702 sap ae que 0. 274 0. 324 0. 363 O33 1. 837 
9.009 | 0.075 0. 147 2. $65 2. 450 2.313 2. 160 1 299 4.515 
2.925 | 2707 2. 652 og 4.855 4-787 4. 706 815 
4-979 4-971 4.948 49 a tas aos 
65 1. 393 Ee 0. 886 
312 1-315 1.325 1. 342 1-3 283 0.81 0. 849 
oe beni? |e e938? «|| coreass, lise Be | ocsee ~ ra 0. 368 0. 393 ond 
2.000 0. 076 ob8 : es 2. 439 2. 303 2. 152 1.993 q re 
4958 | | oa | 4833 | 883 | aa | 478 ae 
. ; . 466 1. 504 
8 1. 371 1. 399 ee ae 0. 881 
1.318 1- 322 1. 332 1.34 : 0. 808 0. 844 
°.9 0887 | 0-690 Beas | occa eeade al 26 44a Ill Sonage Lee 1 by 
. 000 0.077 : 2 2.144 
2692 | 2.675 | 262 | 2.38 | 2 B25 | 4.789 | 4.687 4-612 | 4.516 
4.936 4+930 4.910 4. 876 4. 829 4 Be 
1. 376 1. 40 1. 436 neon i 376 
1.00 1. 325 1. 328 1. 338 1.354 0.938 0. 76 6. 802 0. 839 out 
Seiee hepa: Mi eegee. ieee ieeee oil oe 3 | 8377 | 94 1.822 
0. 000 0-0 - 2. 283 2.1 
58 | $8: | 285 | 2eS] Pet | cae | ab | |e 
4.913 . * 0. 864 
0. 869 0. 867 
F 0.871 | 0-871 | 0.871 | 0.871 | 0.871 | 0.870 
x 


Mo = 6, By = 35°, a= 10° 


cv) 
: 101°15' | 112°30" | 123°45° | 135°00" | 14615" | 157°30’ | 168°45’ | 180°00" | 180°00" 
0. 09 1, 328 1. 350 1.371 1. 390 1,405 1.416 1. 422 1. 646 1.425 
0. 930 0. 945 0. 960 9. 973 0, 984 0.991 0. 996 1.152 0.997 
0. 229 0, 216 0. 193 0. 161 O, 124 0. 084 0. 042 0. 000 ©. 090 
1, 698 1.553 1. 430 1. 331 1,255 1, 202 1.171 1.161 1,161 
3-555 3. 338 3. 147 2. 990 2 867 2. 781 2. 730 4.041 2.713 
0. 05 1. 437 1. 480 1. 523 1.564 1,599 1.627 1.644 1.650 
0. 996 1, 027 1. 057 1. 086 1,110 1, 130 1. 142 1.146 
0. 246 0. 233 0. 210 0.179 0, 142 0, 098 0. 050 0, 000 
1.699 1.555 1.431 1.331 1,255 1, 202 1.171 1. 160 
4.0977 3-975 3-916 3-904 3. 932 3.981 4. 023 4.040 
0.10 1.451 1. 494 1. 536 1.575 1, 608 1, 633 1. 649 1, 654 
0.996 1,027 1.056 1. 084 1,107 1,125 1.137 1. 140 
0. 267 0. 254 0. 231 0. 200 0,159 0. 111 0. 057 0. 000 
1.700 1.555 1. 442 1.331 1,255 1, 201 1.170 1. 160 
4.149 4.051 3-990 3. 967 3.977 4, 004 4. 028 4. 038 
0.15 1. 461 1, 504 1.545 1. 582 1,614 1. 638 1.653 1. 658 
0. 993 1,024 1.054 1. 080 1,103 1,121 1.131 1.135 
0. 283 0. 271 0. 248 0.215 0, 172 0. 120 0. 062 0. 000 
1,701 1.556 1. 432 1.331 1,254 1, 201 1. 169 1.158 
4.197 4. 100 4. 036 4. 006 4, 003 4.016 4. 030 4.035 
0. 20 1. 469 1.511 1. 552 1. 589 1,619 1, 643 1. 657 1. 662 
0. 989 1,020 1. 050 1.076 1,099 1,116 1. 126 1. 130 
0. 297 0, 285 0. 261 0. 227 O, 182 0, 127 0. 06 0. 000 
1. 702 1.557 1. 432 1.331 1,254 1. 199 1.16 1.157 
4. 234 4. 138 4.070 4-033 4,021 4. 023 4.029 4. 032 
0.25 1. 476 1.518 1.558 1.594 1,624 1. 647 1.661 1. 666 
0. 954 1.016 1.045 1.072 1,094 1.111 1.121 1,125 
©, 309 0. 297 0. 272 0. 237 0. 190 0. 133 0. 068 0. 000 
1, 702 1.557 1. 432 1, 330 1.252 1.198 1. 166 1.155 
4. 264 4.168 4.097 4.054 4.033 4.027 4.026 4. 027 
0. 30 1, 483 1,524 1.564 1.599 1. 629 1,651 1. 664 1. 669 
0. 980 1.011 1,041 1.067 1. 089 1. 106 1.116 1,120 
0, 320 0. 307 0. 282 0.245 | 0.196 0. 137 0.071 0. 000 
1, 702 1.557 1. 431 1, 329 1,251 1, 196 1.164 1.153 
4. 289 4.192 4.118 4. 069 4. 042 4. 028 4.023 4,021 
0. 35 1, 488 1. 530 1. 569 1, 604 1, 633 1.655 1. 668 1. 673 
0.975 1,007 1. 036 1, 063 1,085 1,101 1,112 1.115 
0. 330 0. 317 0. 291 0. 253 0, 202 0. 141 0. 073 0. 000 
1,701 1.556 1.431 1, 328 1,24 1.19 1.161 1.150 
4.311 4.213 4. 136 4. 082 4.04 4.02 4.018 4.015 
0. 40 1,494 1.535 1.574 1. 60 1. 637 1.659 1. 672 1. 676 
0.970 1, 002 1. 032 1,05 1,080 1, 097 1, 107 1.110 
0. 339 0. 325 0. 299 0. 259 0, 207 0. 145 0. 074 0. 000 
1,701 1.555 1. 430 1.327 1.247 1.192 1.159 1.148 
4. 329 4. 230 4.151 4. 092 4.051 4.026 4.013 4.008 
0. 45 1. 499 1. 540 1.579 1,613 1,641 1, 662 1.675 1. 679 
° os 0.997 1,027 1.053 1.075 1.092 1. 102 1. 106 
0. 34 0, 333 0. 306 0, 265 0. 212. 0. 148 0. 076 0. 000 
1,700 1.554 1. 428 1.325 1.245 1.189 1.156 1.145 
4.345 4.245 4. 163 4.099 4.053 4.023 4. 006 4. 000 
0. 50 1. 504 1.545 1. 583 1.617 1.645 1. 666 1.678 1. 683 
0. 960 0. 992 1.022 1.049 1.071 1. 088 1.098 1. 102 
0. 355 0. 340 0. 312 0. 270 0. 216 0. 151 0.077 0. 000 
1.698 1.55 1. 427 1, 323 1.243 1. 186 1.153 1.141 
4.358 4-25 4-173 4.105 4.054 4.019 3.999 3-992 
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a = 10° 


WHOM WHOrner WHOrPrE WrOore WroOrr Wromrp Yrorr 
fo} fo} fe} ° fe) ° ° 
oo fore) oe: foe} [oe] foe) [ove) 
ay Ww nd N _ my [e) 


a One r 
° 
co 
“A 


135°00' | 146°15’ ete 168°45’ _157°30" | 168°45" | 10°00" | 180°00" 180°00" 


686 


097 
000 
138 
983 


- 689 


- 093 
000 


WrOrR WROnr WHO WroOrr WroOrr wWrorr wWrornr wronmn 
Q ° ° ° ° ° 
fo) 3 re) se) ° bo) 
} re) °} 3 fe) ° 


Wert 
9° 
te) 
° 


180°00’ 


Mo = 6, Be = 40°, @ = 5° 


33°45’ | 45°00’ 


56°15’ | 67°30" i: 78°45 | 90°00’ 


0.09 1.099 1. 100 1. 102 1. 107 1.113 1,121 1.129 1. 139 1. 149 
0. 922 0. 923 0. 925 0. 929 0. 934 0. 940 0. 947 0.955 0. 964 
0. 000 0. 020 0. 040 0. 058 0..074 0. 088 0. 098 0. 104 0. 106 
2. 890 2. 880 2. 851 2. 803 2. 740 2. 665 2. 581 2. 492 2. 403 
5. 134 5.121 5. 084 5. 023 4.942 4. 845 4.735 4-619 4-500 
0. 05 1. 106 1. 108 1.114 1. 124 1. 137 1.153 1. 173 1. 194 1,21 
0. 914 0.915 0. 920 0. 929 0. 940 0. 954 0. 970 0. 989 1. 00 
0. 000 0. 024 0. 047 0. 068 0. 087 0. 102 0. 114 0. 121 0. 123 
2. 890 2. 880 2. 850 2. 803 2.740 2. 66 2.581 2. 492 2. 403 
5.133 5. 126 5. 105 5.072 5.028 4.97 4.925 4. 873 4.825 
0. 10 1.113 1.115 1.121 1.131 1.145 1,161 1.181 1. 202 1.225 
0. 905 0. 907 0. 912 0.921 0. 933 Q. 947 0. 964 0. 983 1. 002 
0. 000 0. 026 0.052 0. 074 0. 095 oO. 112 0. 125 O. 133 0. 136 
2. 888 2. 878 2. 849 2. 801 2. 739 2. 664 2. 580 2. 492 2. 402 
5. 131 5. 124 5. 105 5.074 5. 034 4. 987 4.937 4. 888 4. 842 
0. 15 1.120 1.122 1.128 1. 138 1.152 1, 169 1. 188 1.210 1. 233 
0. 897 0. 899 9. 905 0.914 0. 926 9. 940 0. 958 0. 976 0. 996 
0. 090 0. 027 0. 054 0. 079 0. 101 0. 119 0. 133 0. 142 0. 146 
2. 885 2. 875 2. 846 2.799 2. 736 2. 661 2.578 2 ae 2. 402 
5-127 5-121 5. 103 5.074 5.036 4-991 4.944 4. 896 4.851 
0. 20 1.127 1.129 1. 135 1.145 1.159 1.176 1.196 1.217 1, 240 
0. 889 0. 891 0. 897 a. 906 0. 918 0. 93 0.951 0. 970 0. 990 
0. 000 0. 029 0. 057 0. 083 0. 106 0. 12 0. 140 0. 150 0. 15) 
2. 881 2. 871 2. 842 2.795 2. 733 2.659 2.575 2. 487 2. 39 
5-123 5-117 5-099 5.971 5-035 4-993 4.947 4.901 4.857 
0.25 1. 134 1.136 1.142 1.152 1. 166 1. 183 1.202 1.224 1.246 
o. 882 0. 884 0. 889 0. 899 0. 911 0. 927 0. 944 0. 964 0. 984 
0, 000 0. 030 0.059 ¢, 087 0,111 0,131 0. 146 0. 156 0, 161 
2. 877 2. 867 2. 838 2.791 2. 729 2.655 2.572 2. 484 2. 395 
5.116 5.411 5.094 5. 068 5. 033 4.992 4.948 4.903 4. 860 
0. 30 1,140 1.142 1.1 1.15 11 1,190 1, 209 1, 230 1.25 
0. 874 0. 876 °. 83 ° 8; ° a © 920 0. 938 0.957 ° 378 
0, 000 0. 031 0. 062 0. 090 0.115 0. 136 0, 152 0. 162 0, 167 
2. 871 2. 861 2. 832 2. 786 2. 724 2. 650 2. 568 2. 480 2, 392 
5.109 5+ 104 5. 088 5.062 5.029 4.990 4.947 4-993 4. 861 
oO. 1.147 1.149 1.1 1. 166 1.1 1. 196 1, 216 1. 237 1. 25 
? 0. 867 oO. 829 0. ae 0. 884 °. a7 °. 53 0. 931 0.951 0. on 
0. 000 0. 032 0, 064 0, 093 0. 11 0. 140 0.157 0. 167 0, 172 
2. 864 2 854 2, 826 2. 780 2.71 2. 645 2. 563 2. 476 2 3 7 
5.101 5.09 5. 080 5.056 5. 024 4.986 4.944 4.901 4. 860 
0. 40 1.154 1.156 1, 162 1.172 1. 186 1. 203 1,222 1. 243 1,265 
0. 860 0. 862 0. 868 0. 877 0. 890 0. 906 0. 925 0. 945 0, 965 
0. 090 0. 033 0. 065 0. 095 0. 122 0, 144 o, 161 0. 172 0. 177 
2. 857 2. 847 2. 819 2.773 2, 712 2. 639 2.557 2. 470 2, 382 
5.091 5-086 5.072 5.048 5.017 4.980 4.940 4. 898 4.857 
0. 45 1, 160 1. 162 1, 169 1.179 1.192 1. 209 1,228 1, 24 1,271 
0. 853 0. 855 0. 861 o, 871 0. 884 0. 900 0.918 0. 93 0.959 
0, 000 0, 034 0, 067 0. 098 0. 125 o. 148 0, 165 0.177 o, 181 
2. 848 2. 839 2.811 2. 765 2. 705 2. 632 2.551 2. 464 2.377 
5.081 5.076 5. 062 5. 039 5. 009 4. 974 4.935 4. 994 4. 853 
0. 50 1, 167 1.169 1,1 1,18 11 1.215 1, 234 1,25 1,2 
; 0. 846 0. 848 fc) ao 0. 864 to) 7 0. 893 i) ae 0.9 : be) Seu 
0. 090 0. 035 0. 069 0. 100 0. 12 0.151 0. 169 0. 181 0, 185 
2. 839 2. 830 2. 802 2.757 2.697 2. 635 2.544 2 438 2.371 
5.069 . 5.065 5.051 5.029 5.001 _ 4.96 4.928 4. 888 4. 848 


9. 69 


0. 65 


0.70 


0.75 


0. 80 


0. 85 


0.90 


0. 95 


Fx 


BROOY ANOOm BPNOOM FNOOR YVOOR YNpOr yNoOor VWNoor 
Q ° ° Q ° 2 ° 2 
° ° ° fo) fe) 8 fo) 6 
° ° ° fo) fo) ° S) 


Pyoonm 
° 
° 
° 


PYOOM ANOOH PNOOK ANOOM NVNOOM MNO Sr YVOOr WNOOY 
° fe) fo) Q' fe} ° Oo ce) 
> we Nad we wd we Ww w 
fo} Ns) No) os N ™~ fox wn 


PN OO 
° 
pf 
° 


= | s345" | 45°00" | sors’ | 67°30" | 


i 
. 


PNOOH FNOOm PNOOR FNOOrP -FYNOOM PNOOK wpoor wNoor YNOOr 


Pp NO. o.S 


. 182 


847 
070 


- 792 


039 


_ 
. 


PNOOH PNOOH PNOOR BNOOr FPNOOE PNOOM PNOOrF WNOOrF WNOOPY 


PNOOP 


192 


857 
102 


- 748 


018 


9 
. 


305 


B2820::0-% 


PN OO 


epubor APOOT 


PNOOH BYPOCOH FVOHOr FPPOST AN OO.e 


PeNOOPr 


0 


205 
. 871 


iy 
. 


ROOM BNOOs FNOOM FNOOM FNOOM ANOOP PNOOT epveoOOor BNPOY 


PROOr 


Meo = 6, By = 40°, @ = 58° 


222 
887 
154 
616 
958 


78°45 ' 90°00’ 
et ss ee 

1.242 1.261 1. 283 
0. 906 0. 926 0. 948 
0. 172 0. 184 0. 189 
2. 536 2.451 2. 364 
4-920 4. 881 4-842 
1. 247 1, 267 1.289 
0. 900 0.921 0. 942 
0. 176 0. 188 ©. 193 
2.528 2.443 2. 356 
4-912 4.873 4.535 
1.253 1,273 1.294 
0. 894 0.915 0. 936 
0.179 0.191 0. 196 
2.519 2. 435 2. 349 
4. 902 4. 864 4.826 
1.259 1.27 1. 300 
o. 888 oO. ae O. a 
o. 182 0. 194 0. 199 
2.510 2. 426 2. 340 
4.891 4. 855 4.817 
1.265 1.285 1. 306 
o. 882 0. 903 0.925 
0. 184 0. 197 0. 202 
2. 500 2.417 2. 332 
4. 880 4.844 4 836 
1.270 1.290 1.311 
0. 877 0. 898 0. 920 
0, 187 0, 200 0, 205 
2. 489 2,407 2. 322 
4. 867 4. 832 4.795 
1, 276 1,296 1.317 
oO. 871 Oo, 892 0.915 
o. 18 0, 202 0. 207 
2.47 2. 396 2.312 
4. 853 4.819 4. 783 
1, 282 1, 302 1.322 
0. 865 QO, 887 0.909 
0, 192 0. 204 0. 210 
2. 467 2. 385 2. 302 
4. 839 4. 806 4.770 
1, 288 1, 30 1. 328 
0, 860 ) 831 0. oa; 
0, 194 0, 207 0, 212 
2.455 2.374 2.291 
4. 824 4.791 4.756 
1,294 1,313 1.3 
0, 854 0. 876 °. es 
0, 196 0, 209 0. 214 
2. 442 2. 362 2. 280 
4, 808 4.776 4.741 
1,065 1,062 1.059 


Me = 6, By = 40°, @ =5° 


% 


168°45’ | 180°00’ | 180°00’ 
0. 00 1.159 1.168 1.177 1.185 1,192 1. 196 1.199 1.339 1.200 
0. 972 0. 980 0, 988 0. 994 1, 000 1, 004 1.006 © 1,123 1.007 
0. 104 0, 097 0, 087 0. 074 0. 058 0. 039 0, 020 0, 000 0. 000 
2.317 2.236 2, 164 2. 103 2.054 2.019 1.997 1.990 1.990 
4. 384 4.274 4.176 4.091 4. 023 3-973 3-943 4-731 3-933 
0. 05 1. 240 1, 263 1. 285 1. 305 1,321 1.334 1. 342 1. 344 
1.028 1, O47 1, 066 1. 083 1,097 1, 107 1.114 1.116 
0. 121 0.114 0. 103 0. 088 0. 069 ©. 047 0, 024 0. 000 
2.3170 | 2.2360 | 2, 164 2. 103 2. O54 2.019 1. 997 1.990 
4-785 | 4.755 4.735 4.726 4.724 | 4.726 4.729 4.731 
0. 10 1.248 1,271 1, 293 1, 312 1.328 | 1. 340 1. 347 1.350 
1.022 1,042 1. 060 1.077 1,091 1,101 1, 107 1.109 
0. 134 0. 12 0.115 0. 098 0.077. |} 0.05 0. 027 0, 000 
2. 316 2. 235 2, 163 2, 102 2. 053 2, 01 1.996 1.989 
4. 802 4.771 4.759 4. 736 4. 730 4. 728 4. 728 4.729 
0. 15 1.256 | 1,278 1, 300 1.318 ) 1.334 | 1.346 1.353 1.356 
1.017 1, 036 1,055 1,071 1.085 1,095 1,101 1, 103 
oO. Itg 0. 136 oO, 124 0. 106 0, 084 0. 058 0, 029 0. 000 
2.314 | 2.234 2. 162 2. 100 2,051 2, 016 1.994 1. 987 
4. 812 | 4.781 4.757 4.741 4. 732 4. 728 4.726 4.725 
0. 20 1.263 | 1.285 1, 306 1. 325 1.340 1.351 1. 358 1. 361 
1.019 1 1,030 1, 049 1,065 1.078 1, 089 1. 095 1, 097 
0.152 | 0. 144 0, 131 0.112 0, 088 0. 061 Oo. 031 0, 000 
2.312 | 2,232) 2.159 2, 098 2, 049 2, 013 1.992 1. 984 
4. 818 | 4.786 | 4.761 4.743 4. 732 4.725 4. 722 4.721 
0.25 1.269 | 1.291 1.312 1.330 1. 346 1.357 1. 364 1. 366 
1. 004 1.024 1, 043 1.059 1.073 1. 083 1. 089 1.091 
0. 159 0.151 O. 137 0.117 0. 093 0. 064 0. 033 0. 000 
2. 309 2,229 2.157 2. 095 2, 046 2.010 1.988 1.981 
4-821 | 4.788 4. 762 4. 743 4.730 4. 722 4.717 4.716 
0. 30 1.276 1, 298 1, 318 1.336 1,351 1.362 1.369 12371 
0. 998 1.018 | 1, 037 1, 053 1, 067 1.077 1, 083 1.085 
0. 165 0. 156 oO. 142 0, 122 0, 096 0. 066 0, 034 0. 000 
2. 306 2.225 2. 153 2, 092 2, 042 2. 007 1.985 1.977 
4. 822 4. 789 4. 762 4.741 4. 726 4.717 4,711 4.710 
0. 35 1. 282 1, 303 1. 324 1, 342 1.356 1. 367 1. 374 1. 376 
0. 992 1.012 1,031 1.047 1,061 1,071 1.077 1. 080 
0.170 0.161 0. 146 0, 125. 0, 099 0. 068 0. 035 0. 000 
2.301 2.221 2. 149 2, 088 2, 038 2. 002 1,981 1.973 
4. 821 4. 788 4. 760 4.738 4.721 4.711 4.704 4.702 
0. 40 1.288 1, 309 1. 329 1.347 1.362 1. 372 1.379 1.381 
0. 986 1. 007 1,025 1, 042 1,056 1. 066 1, 072 1. 074 
0.175 0, 166 0,151 0, 129 ©, 102 0. 070 0. 036 0, 000 
2.297 2.216 2. 144 2.,083 2, 034 1.998 1.976 1.968 
4. 819 4. 785 4.756 4.733 4.716 4. 704 4. 697 4. 694 
0. 45 1. 293 1.315 1.335 1, 352 1, 367 1. 378 1. 384 1. 386 
0. 981 1,001 1, 020 1,036 1,050 1. 060 1, 067 1.069 
0. 179 0.170 0. 154 0, 132 0, 104 0. 072 0. 037 0. 000 
2.291 2,211 2. 139 2,078 2,029 1.992 1.971 1. 963 
4. 815 4.781 4.751 4.727 4. 709 4. 696 4. 688 4. 685 
0. 50 1.299 1.320 1,340 1. 358 1,372 1. 383 1.389 1.391 
0.975 0.995 1, 014 1,031 1, 045 1.055 1.061 1. 063 
0. 183 0.174 0. 158 0. 135 0, 107 0. 074 0. 037 0. 000 
2. 285 2,205 2. 134 2.072 2,023 1.987 1.965 1.958 
4. 810 4.775 4.745 4. 720 4. 701 4. 687 4.679 4.676 23/9 
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Mo = 6, Be = 40°, a@ = 5° 


112°30’ 


SON 
ms 
is) 
co 


PeooOrm pPNOOr ANOrE 
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roe 
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EN OLO me BNO OU ON OO 
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N nn w 


kfNOOPr 
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vy 
15° | 135°00" | 146°15’ 5 | 157°30’ | 168°45" "| 18000" | 180°00" 180°00’ 180°00’ 
1. 363 1.377 1, 387 1. 394 | 1. 396 
1, 026 1, O40 1,050 1,056 1.058 
0. 138 0, log 0. 075 0. 038 0. 000 
2. 066 2,017 1,981 1.959 1.951 
4.712 4. 692 4.677 4. 668 4. 665 
1, 368 | 1, 382 1.392 1.399 | 1.401 
1, 020 1,034 1,045 1,051 1.053 
0.140 | 0.110 0. 076 0. 039 | 0. 000 
2, 060 | 2, 010 1.974 1.952 1.955 | 
4.703 | 4. 682 4. 667 4. 657 4. 654 
1. 373 | 1, 387 1.397 1. 404 1. 406 
1,015 1,029 1,040 1, 046 1.048 
0, 142 0, 112 0, 077 0. 039 0. 000 
2, 053 2. 003 1, 967 1.945 1. 938 
4. 694 4. 672 4. 655 4.646 4. 642 | 
1, 378 1, 392 1. 402 1, 408 1.411 
1,010 1, 024 1.035 1,041 1. 043 
0. 144 oO, 114 0, 078 0, 040 0. 000 
2.045 1.996 1. 960 1,938 1.931 
4. 683 4. 660 4. 643 4. 633 4. 630 
1, 383 1.397 | 1, 407 1.413 | 1.415 
1, COS 1,019 1, 030 1.036 | 1.039 
Oo, 146 0.115 0. 079 0, O4O 0. 000 
2, 038 1, 983 1.952 1.930 1.923 
4. 672 4. 648 4. 631 4. 620 4. 616 
1, 388 1.401 1.412 1.418 1. 420 
1, 000 1, 015 1. 025 1, 032 1.034 
0, 148 0.117 0. 0So 0, 041 0. 000 
2, 029 1,980 1. 944 1, 922 1.915 | 
4. 660 4. 635 4.617 4. 606 4. 602 
1, 393 1,406 1.416 1. 423 1.425 
0, 996 1,010 1. 020 1,027 1.029 
0. 149 o. 118 0. 081 0. 041 0. 000 
2,021 1.972 1.935 1.914 1.906 
4. 647 4,622 4. 603 4.592 4. 588 
1, 398 1,411 1.421 1.427 1.429 
0,991 1, 005 1.016 1, 022 1,025 
0,151 0.119 0. 082 0. 042 0. 000 
2,012 1. 963 1.927 1.905 1. 897 
4. 633 4. 607 4. 588 4.576 4.572 
1, 403 1,416 1. 426 1, 432 1. 434 
0, 986 1, 000 1.011 1,018 1,020 
0, 152 0. 120 0. 083 0. 042 0. 000 
2, 002 1.953 1.917 1.895 1, 888 
4. 618 4. 592 4.573 4. 560 4-556 
1, 408 1.421 1.431 1. 437 1.439 
0, 981 0. 996 1, 006 1.013 1,015 
0,154 0,121 0. 083 0. 042 0. 000 
1,992 1.943 1. 908 1. 886 1. 878 
4. 603 4.577 4. 556 4.544 4-540 
1,045 1,042 1.040 1, 039 1,038 
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Meo — 6, Be = 40°, e£=> 10° 
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vi 


11°15’ | 22°30 | 33°45" | 45°00" | ser1s" | 67°30" 


| 78°45’ 90°00" 


’ 
1.026 1. 048 1.071 
aoe ee iS ae s 83 5 Bye 0. 861 0. 879 0. 899 
oe ie Ser 0. 159 0. 188 0.211 0. 226 0, 231 
Eee 7 Be ; a6 3. 009 2. 847 2. 670 2. 488 3 309 
-3t 2 ; : s 
$247 5-173 5.953 4. 894 4-795 4-494 4.273 
1.051 1. 086 1.126 1.169 
eee ee é = S We fa) B08 0. 898 0.931 oO. 968 
el ae ees : 0. 175 0. 207 0. 231 0. 246 0.251 
ears meee : ae 3.009 2. 848 2.672 2. 490 2.310 
353 | 3.199 | S1i2 | 4.909 | 4.867 | 4.735 4. 583 4.454 
2 06 1. 100 1,140 1.184 
oaks ee ae ar 5 864 0. 895 0.930 0. 968 
gy | 2 2 | a a 0. 188 0.222 8. 248 ° 265 °. a 
ate : 145 : 2. 848 2. 672 2. 49 : 
es | eae: ae Fone 4 896 4.766 4. 635 4.516 
1.110 1,151 1.196 
eae pes sae . e0 5 863 o. 891 0. 927 0. 966 
ake tl ee Beek ie. 198 0. 234 0. 262 0, 281 0. 289 
oO. ost : H 3. re | 3. 007 2. 848 2. 672 2. aos ; a 
are 5. 203 5. 128 | 5.031 4.916 4. 794 4. 67 
2 082 1, 120 1. 161 1.20 
ae | see ae. ae e 833 | 3 852 o. 886 0. 923 0. 962 
0.056 ae | °. foe 0. 207 0. 245 0. 275 0. 294 0. 304 
ee | ere ae 3. 005 2. 846 2. 672 2.491 2. 312 
5 245 | $201 | Sazr | 5.039 | 4931 | 4.815 4. 699 4. 591 
| 1.128 1.179 1,214 
eee: | ae Ae 816 | c 846 0. 880 0.918 0.958 
at ae S 168 0.215 0. 255 0. 286 0. 306 0. 316 
7 ai ee 3. a6 3. 002 2. 844 2. 670 2.490 2. He 
HE | 5. 198 5.132 5.045 4-943 4-832 4.721 4. 
2 . 066 1.0 1. 136 1.178 1.222 
aes 5. 766 a 784 : a ° 839 0. 874 0.913 0. 953 
ae cae at 1 9.22 0. 264 0. 296 0.317 0. 328 
oo eae ae 2.998 2. 841 2. 668 2. 489 2.311 
5233 3193 | fagn | seoa8 | gigsn | 4.846 4-739 4- 639 
> ~~ | . . 
| : 106 1.144 1. 186 1. 230 
ser nace S oe a Boo i 833 0. 868 0. 907 0. 948 
2 as a ee Hs 0. 230 0. 272 ro) 305 ° 327 : 338 
286 : ; 2. 837 2. 665 2.4 
og | ia7 | $328 | sioso | 4.937 | 4.859 4-754 4-657 
24 | 1, 082 1.114 1.151 
ovat | 3 a a see 0.795 0. 826 o. 862 
3 a dee | 0. 184 0. 236 0. 280 0. 314 
a M | sae 3117 2.987 2. 832 2.662 
ae ; 180 5. 124 5.050 4.962 4. 866 
1. 08 1.121 1.159 
So 2 ae Bs oe oO. 788 0. 820 0. 856 
2 386 °. ies 0. 189 0. 242 o. 287 0. 322 
. 268 | ou 3. 109 2.980 2.827 2. 658 
$20y | Sa7i | sas8 | 5.048 | 4.964 | 4.873 
1.096 1.128 1. 165 
0.723 | 0.735 | 0-765 | 0781 | 0.813 | o:859 
a ie 0. 133 0. 193 0. 248 0. 333 : ao 
12 197 3. 100 2.972 2. 82 : 
A aot : 161 5.111 5-045 4.956 4. 873 


te) == 10° 
Mo = 6, Be = 40°, & 


ta 0, 0’ 
"| 67°30" ae 78°45 ~78°45' | 90°00" 90°0 
* | 45°00" | 56°15 “ae 
y ©30° | 33°45 as 4 = 
* peer: 11°15" | 22°3 | : - — 
.) ~ VW = : : 
: 774 0. 87 0. 845 0. 885 0. 372 
—i—. ) 8 1,077 1. 4 0. 807 45 one 237 
er | eas e738 o. 198 o es °. a4 2. O48 Fi 794 4. 706 
oO. . 71 . Jaw 5 ° | 
; 33 | 3 188 | 3 ofp poe Nag 965 | 4.881 1.339 1. 262 
or, 3 245 i ° 5. 103 : ie : a 
3. 266 179 5.15 1,142 138 ee 
5. 189 5 | 1, 085 1. 110 rae He s 82 = 
ae ar acerca me | Ga | HS | ER 
aes . 202 ; °. | 
060 | 1. Ese aes 3174 | jose 5033 | 4.963 | 4,884 | 25 1. 268 
0, Oo ‘ . 174 . 094: : - ie 
3. 253 | 3 183 5.13 5 1.149 BIOS Ae e918 
5.175 5. 1, 092 1,117 ee aS sin a 
: 7 a7 beet ee se; 0. 311 0. 2 2. 464 4- 720 
” ge | cae | 37h 0. 205 294s | 30299 a 4, 803 
[3 zy | pie | 3 By | sane: | 4 et 4.88 1.231 1.274 
| : | . | 192 0. 913 
3. 239 3 ree 5.125 ia . 2 
5-159 5 1.099 1,124 4 155 ee 2 a 
eee este ae ee bee |e ss | 8: 
- a 0.073 of 0.209 . 35 2.799 a 884 4. 806 
0. 689 0.073 eek 3.056 2. 935 2.798 ; : ie 
Z 2 : a ‘ 1. 198 1, 237 1 9. 908 
3. 22 5.135 5.111 1 1, 162 0. 822 ©. oi i Uta 
vp is ee ee 782 0. 361 ees cy. Gea 
‘ 0.668 | 0, 695 | 720 | 2 Labs O. 322 ne do 2. 452 4.729 
0.75 apes 0.636 | 9. He | 0.2130 | ° a on a | ae : 
3 | 3 "e 3 os | 3 che | Sion 4.951 1.243 | 4.285 
oh 0) ~190 . 3 ; i 
ae a 118 5.09 5 Paty 8 1.168 eae) | ee : : 5 
5.125 1,113 Rev 0.77 ©. 366 0. 392 2.277 
74 o &7 0, 692 0.713 & 276 0. 327 2 813 | 2.446 | 4. 731 
0. 80 es 0. 679 | ae 0. 216 yee 2.771 4. 879 4. 807 
. 34 3 8 5 046 A 001 4.945 ; 1. 249 | 1. ree 
2174 ase 5. 04 a el | ee 
3-193 3 100 5. 079 1.175 - Bese 2 8 
5. 107 . 1.120 | 1.145 pee 12 28 a3 
are ae ae oe ae ne 
” s org | 8 i 3.016 Agee. lisa es 4.875 | 4.806 | 
oO. 076 : - 27 
ee is $068 $039 4.990 1.254 | 
: 5.032 ie ie 
3- 176 3 Os1 5. 062 is : . 
5. 087 5. | | 1, 127 1. 151 wee is ci : 
1, 099 1 bok 1 0, 700 oO. Ly me ° mm 240 he 
0. 90 ms 663 | 0. 665 aS fia2@s 239 ° a : i |S 35 pt 
3 : -OO1 5 # 
o. 158 | 3 Ht 3 on A 016 | 4.977 4 i = : he 
3- 5.061 8 1d e - 4 2 88 
5. 067 1.134 1,15 ae 2 ag a 
8 3 ci S 64 "i 788 | ©. 340 35 2.424 4.731 
0.95 1. 102 0. 658 0. 67 0. 225 _ 873 2.737 1! re 56 mo 
z 3th 38 eee 964 4.919 ; 1, 305 
Me Sos Ses 5. 000 4.9 1, 228 1. 265 0. 884 
a on 165 1. 194 0.794 0, 838 0. 424 
5. 04 1.141 O71 ©. 753 . 794 oe 24 
S64 5 oak 291 9. 345 2 b90 2. 415 4.729 
1. 00 1.110 0. 651 0. 665 0. 228 °. a8 2: 243 : %e 25 
0. 647 0, 079 0. 157 2.969 2, 5 mae: ie 
ee ae | ae 4.982 | 4.95 oe, 1. 085 
- oe 5.019 5. 005 ee Be 
e Pagan Nees 
1, 099 1, 099 
Fx 1.099 | | | 


509 


Mao = 6, By = 40°, a = 10° 
a 


3 Camas oo acon [meer Geen re ; 
101°15" | 112°30" | 12°45" | 135°00" | 146715" | 157°30" | 168°45”] 180°00" | 180°00’ 
' 
0, 00 1.095 1,118 1. 139 1,158 1.173 1, 184 1,191 1. 438 1. 193 
0.919 0. 933 0. 956 0. 972 0. 984 0. 994 0. 999 1. 206 1, O01 
0. 227 0. 213 0. 188 0. 157 0, 120 0, 081 °, ee 0, 000 0. 000 
2. 140 1.989 1. 859 1,752 1.671 1, 614 1, 580 1. 569 1. 569 
3..837 3. 641 3. 470 3. 327 3. 216 3. 137 3. 090 4. 438 3-974 
0. 05 1,214 1. 261 1. 308 1,351 1, 389 1,418 1. 437 1. 443 
1. 007 1. 047 1. 086 1,123 1.155 1,179 1,195 1.209 
0. 247 oO. 233 0, 209 0, 178 0. 140 0. 097 0. 050 0, 009 
2.142 ! 1.990 1. 859 1.753 1,674 1,614 1,580 1, §68 
4.347 4.275 4. 245 4. 260 4. 308 4. 369 4.418 4.437 
0. 10 1. 230 1.277 1. 322 1, 363 1. 399 1, 426 1, 442 1. 448 
1. 008 1. 048 1. 087 1, 122 1.152 1.175 1, 189 1. 194 
0. 269 0. 255 0, 232 0, 200 0. 159 0,111 0, 057 0. 000 
2. 143 1.991 1. 870 1.753 1.671 1, 613 1.579 1. 567 
4-417 4.349 4.316 4. 320 4.350 4. 390 4. 423 4. 435 
0.15 1.242 1. 288 1. 332 1.372 | 1.406 1, 432 1.448 1. 453 
1. 006 1. 046 1. 084 1,119 1. 148 1,170 1, 184 1, 188 
0.287 0.273 0.250 0.216 0.173 0.121 0.062 0.000 
2.143 1.991 1 1.860 1.753 1. 670 1. 612 1.577 1. 566 
4. 464 | 4.397 4.361 4.357 4.374 4, 401 4.424 4. 432 
0, 20 1.252 1. 297 1.341 1, 380 1. 413 1. 437 1. 453 1.458 
1.003 | 1, 043 1, 081 1,115 1,144 1. 165 1,179 1, 183 
0. 302 0. 288 0. 264 0, 229 0. 183 ce, 128 0, 066 0, 000 
2.144 | 1.991 1, 860 1. 752 1, 669 1,610 1. 576 1. 564 
4-500 4.433 1. 394 4. 382 4-392 4. 408 4.422 4. 428 
0. 25 1.260 | 4, 305 1. 348 1, 387 1.419 1,443 1. 457 1. 462 
0.999 | 1.039 1.077 1,111 1,139 1, 160 1.174 1.178 
0.315 | 0,301 0. 276 0. 239 0, 192 oO. 13 0. 069 0, 000 
2. 143 1.991 1.859 1.751 1, 667 1, 60 1.573 1.561 
4. 528 4. 461 | 4. 419 4.401 4. 402 4.411 4.420 4. 423 
0. 30 1. 268 1. 313 1. 355 1. 393 1. 424 1. 447 1, 462 1. 467 
0.994 | = 1.034 1, 072 1, 106 1. 134 1.155 1, 169 1.173 
0.326 | 0.313 0. 287 0. 249 0. 199 0. 139 0.071 0, 000 
2. 143 1. 990 1. 858 1.749 1. 665 1. 606 1,570 1.559 
4.552 | 4.484 | 4.439 | 4.416 | 4.409 | 4.412 | 4.416 4.417 
0. 35 1.275 | 1.319 1. 361 1. 399 1. 429 1.452 1. 466 1.471 
0. 990 1, 030 1, 068 1.101 1, 130 1.151 1,164 1. 168 
0. 337 O. 323 0. 296 0. 257 0, 205 0. 143 0. 074 0. 000 
2. 142 1, 989 1. 856 1.747 1, 663 1, 603 1, 567 1.555 
4-572 4. 503 4.455 4.427 4.414 4.411 4.411 4.411 
0. 40 1. 282 1, 326 1. 367 1, 404 1,434 1.457 1.470 1.475 
0. 985 1,025 1,063 1,097 1,125 1, 146 1,159 1. 164 
0. 346 0. 332 0. 304 0. 264 O, 211 0. 147 0.075 0. 000 
2. 140 1. 987 te 1.745 1. 660 1, 600 1. 564 1.552 
4. 588 4.519 4.46 4.436 4.417 4. 408 4. 405 4. 404 
0. 45 1. 288 1. 332 1. 373 1, 409 1. 439 1,461 1.475 1. 479 
0. 980 1.021 1,059 1,092 1, 120 1.142 1.155 1.159 
0. 355 0. 340 0. 312 0. 270 0. 216 0, 150 0, 077 ©. 000 
2. 138 1. 985 1, 852 1.742 1. 657 1. 596 1. 560 1.548 
4. 603 4. 533 4. 479 4 442 4. 418 4. 405 4. 398 4. 396 
0. 50 1. 294 1. 338 1. 378 1.414 1.444 1. 466 1.479 1. 483 
0. 975 1.016 1.054 1. 088 1.116 1. 137 1.150 1.155 
0. 363 0. 348 0. 319 0. 276 0. 220 0. 153 0. 078 0. 000 
2.136 1.983 1.850 1.739 1. 
4.544 . 4.446 4. 


Meo = 6) 8x = 40°, @ = 10° 


0 


e 101°15’ 112°30’ | 123°45’ | 135°00’ | 146°15’ | 157°30’ | 168°45’ 180°00’ 180° 00’ 
ee — sale: ' - seh, 
0. 55 1, 390 | 1, 343 1. 383 1.419 1.448 Oa 470 1, 483 1. 487 
0. 970 1,011 1,050 1, 083 1,112 1, 133 1. 146 1.150 
0. 371 0. 355 0. 325 oO, 281 0. 224 0. 156 0. 080 0, 000 
2. 133 1,980 1. 847 1.736 1.649 1. 588 1.591 1.539 
4. 625 4. 553 4-494 4.449 4.417 4.395 4. 382 4. 378 
0. 60 1, 306 1, 349 1, 388 1. 424 1.453 1.474 1, 487 1.491 
0.965 | 1,007 1.045 1.079 1. 107 1,129 1.142 1. 146 
0. 378 0, 351 Q. 331 0. 286 0, 22 0. 158 0, 081 ©. 000 
2, 130 1.977 1, $43 1. 732 1, 645 1, 584 1. 547 1. 534 
4. 633 4.561 4. 500 4.451 4.414 4. 388 4.373 4. 368 
0. 65 1.311 1,354 1. 393 1,428 1.457 1.478 1.491 1. 495 
0. 961 1, 002 1.041 1.075 1. 103 1,124 1, 138 1.142 
0. 384 0. 367 0. 336 0. 290 0, 231 0. 160 0. 082 0. 000 
2.126 1.974 1. 840 1.728 1. 641 1. 579 1, 542 1. $29 
4. 640 4. 567 4- 503 4.451 4.410 4.381 4. 304 4. 358 
0. 70 1.317 1.359 1. 398 1. 433 1.461 1. 482 1.495 1. 499 
0. 956 2.998 1.036 1.071 1,099 1.120 1.134 1. 138 
0.390 0.373 0.341 0.294 0.2 4 0.162 0.083 0.000 
2.122 1.970 1. 836 1,724 1, 63 1.574 1,536 1. 524 
4. 646 4.572 4-506 4-450 4.405 4. 373 4. 353 4-347 
0. 75 1, 322 1, 364 1. 403 1. 437 1. 465 1, 486 1. 499 1. 503 
0.951 ©. 993 1.032 1. 066 1, 095 1.116 1, 130 1. 134 
0. 396 0. 378 ©. 345 0. 297 0. 236 0, 164 0. 084 ©. 000 
2.118 1, 966 1. 832 1.720 1, 631 1. 568 1.531 1.518 
4. 650 | 4.575 4.507 1.448 4. 400 4. 364 4. 342 4-335 
0. 80 1, 327 | 1. 368 1, 407 1.441 1, 469 1.490 1. 503 1, 507 
©. 947 | 0. 989 1.028 1, 062 1.091 1,112 1,126 1,130 
0. 401 0. 383 ©. 349 0. 301 0. 239 0. 166 0. 085 0, 000 
2113 | 1.962 1. 828 1.715 1. 626 1. 563 1. $25 1.512 
4-653 | 4.577 4. 507 4-444 4. 393 4. 355 4. 331 4. 323 
0. 85 1.332 | 1. 373 L4it 1.445 1. 473 1. 494 1. 507 1.511 
0. 942 0. 985 1. 024 1.058 1, 087 1, 108 1,122 1. 126 
0. 406 | oO, 388 0. 353 0. 304 0. 241 0. 167 0. 085 0. 000 
2.109 | 1.957 1. 823 1.710 1,621 1.557 1.519 1. 506 
4. 655 4.578 4. 506 4.440 4. 386 4. 345 4.319 4. 310 
2. 90 1. 337 | 1. 378 1.416 1.450 1.477 1.498 1.510 1.515 
0. 938 0. 980 1.020 1,054 1, 083 1, 105 1.118 1, 123 
0.411 0. 392 0. 357 0. 307 0. 243 0. 168 0. 086 0, 000 
2.103 1,952 1. 818 1,705 1.61 1.551 1,512 1. 499 
4. 656 4. 578 4. 504 4-435 4.37 4. 334 4. 306 4. 297 
0.95 1. 342 1, 382 1. 420 1.454 1, 481 1, 502 1.514 1.519 
9. 933 0. 976 1.016 1,050 1,079 1,101 1,114 1,119 
0.416 0. 396 0. 360 0. 309 0. 245 0, 170 0. 087 0, 000 
2. 098 1. 947 1.813 1.699 1. 609 1.544 1. 506 1.492 
4.655 4.577 4. 502 4.430 4.369 4. 322 4. 293 4. 283 
1, 00 1, 346 1. 387 1. 42, 1.458 1. 485 1, 506 1.518 1, 522 
0. 929 0. 972 1,012 1, 047 1,075 1, 097 1,110 1,115 
0, 420 ©. 400 0. 363 0. 312 0. 247 0.171 0, 087 0, 000 
2. 092 1,942 1. 807 1, 693 1, 603 1, 538 1. 499 1. 485 
4. 654 4. 576 4. 497 4. 423 4.359 4.310 4.279 4. 268 
Fx 1,073 1, 065 1.057 1.048 1,040 1,034 1,030 1,028 


511 


0 

: oroo’ | 1115" | 22°30" | 3345” | 45°00" | 56°15" 
0. 00 0. 934 0. 934 0. 936 0. 938 0. 941 0. 944 
©. 934 0. 934 0. 936 0. 938 0. 941 0. 944 
0. 000 0. 010 0. 020 0, 029 0. 037 0, 043 
3. 164 3-159 3. 145 3. 122 3. 092 3-056 
5. 206 5. 201 5. 184 5.157 5. 122 5. 078 
0. 05 0. 942 0. 943 0. 947 0. 952 0. 959 0. 968 
0. 926 0. 927 0. 930 0. 936 0. 943 0. 952 
0, 000 0. 012 0, 024 0. 035 0. 045 0. 052 
3. 163 3-159 3.144 3.122 3. 092 3.055 
5. 205 5. 203 5. 196 5. 185 5.170 5-153 
0. 10 0.950 0.951 0.955 0. 960 0. 968 0. 977 
0. 918 0.919 0. 922 0. 928 0. 936 0. 945 
©. 000 0. 013 0. 026 0. 039 0. 049 0. 058 
3.161 3.157 3-143 3.120 3. 090 3. 053 
5. 203 5. 201 5.194 5. 184 5.170 5-154 
0. 15 0. 958 0. 959 0. 963 0. 968 0. 976 0. 985 
0, 910 0. 911 0.915 0.921 0. 928 0. 938 
0. 000 0. 014 0, 028 0. 041 ° 053 0.062 
3. 158 3. 153 3- 139 3-117 3. 087 3. 050 
5.199 5.197 5.191 5. 181 5. 168 5.152 
0. 20 0. 966 0. 967 0. 970 0. 976 0. 983 0. 993 
©. 903 0. 904 ©. 907 0.913 0. 921 0. 931 
©, 000 0.015 0, 030 0. 044 0. 056 0. 066 
3.154 3.149 3.135 3.113 3. 083 3. 046 
5. 194 5.192 5. 186 5.176 5. 164 5.149 
0. 25 0. 974 0. 975 0. 978 0. 984 0.991 1. 000 
0. 896 0. 897 0. 900 0. 906 0.914 0. 924 
0. 000 0. 016 0. 031 0. 046 0. 058 0. 069 
3.148 3.144 3. 130 3. 108 3. 078 3. 042 
5. 188 5. 186 5. 180 5.171 5. 158 5. 144 
0. 30 0. 981 0. 982 0. 986 0.991 0. 999 1. 008 
0. 889 0. 890 0. 893 0. 899 ©. 908 0.917 
©, 000 0.016 0. 032 0, 047 0, 060 0. 071 
3.142 3. 137 3-124 3. 101 3. 072 3. 036 
5.180 5.179 5-173 5. 164 5.152 5. 138 

3. 0. 98 0. 990 0. 993 0.99 1.006 1.01 
0. 382 0. 883 0. 887 °. 893 0. 901 °. at 
0. 000 0.017 0. 033 0,049 0. 062 0. 074 
3.135 3. 130 3.116 3.094 3. 065 3. 029 
5.172 5.170 5-165 5.156 5. 144 5.131 
0. 40 0. 996 0. 997 1.001 1, 006 1.013. | 1.022 
- oO. 875 oO. a76 0. 880 0. 886 0, 895 0. 905 
0. 000 0. 017 0. 034 0, 050 0. 064 0. 076 
3.127 3.122 3. 108 3. 086 3.057 3. 021 
5. 162 5.161 5.155 5. 147 5.136 5. 122 

3. 1,00 1. 005 1. 008 1,01 1.020 1.02 
aia oO. 365 0. 870 0. 874 0. B85 0, 888 °. 898 
0, 000 0. 018 0. 035 0, 052 0. 066 0. 078 
3.118 3.113 3. 100 3. 078 3.049 3. 013 
5.152 5.150 5. 145 5. 137 5.126 5. 113 
0. 50 1.011 1.012 1.015 1.020 1.028 1. 036 
0. 863 0. 86 0, 868 0. 874 0. 882 o. 892 
0. 000 0. O1 0. 036 fr) 038 0. 067 © 080 
3.108 3.104 3.090 3.06 3.039 3-004 
5. 140 5.139 5. 134 5.126 5.115 5. 103 


Meo = 6, By = 45°, « = 2°30’ 
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Mex = 6, Bx = 45°, @ = 2730’ 


: orcor | 1ic1s’ | 22°30" | 33°45’ hes 45900" | sc°15’ | 67°30" | 78°45" | 90°00" 
| 
0.55 1,018 j 1.059 | 1.022 | 1.027 1. 035 1. 043 1. 053 1. 064 1. 075 
0.857 | 0.858 0.862 | 0. Sos 0. 876 0. 887 0. 898 O.911 0. 924 
0,000 | O.01y 0. 037 0. O54 0. 069 0. v81 0. ogo c. 096 °. 2 
3.098 $3,093 3. 089 3.058 3. 029 2. 994 2.955 2.912 2.8 
5.128 | 5.127 5.122 5.114 5. 104 5.091 5.078 5. 063 5. 048 
0. 60 1,025 1. 026 1.029 1.034 1. O41 1.050 1. 060 1.071 1. 082 
0, 851 0. 852 0. 856 0. 862 0. 871 o. 881 0. 893 0. 905 0.919 
0, 000 0. O19 0. 038 0.055 0. 070 0. 083 0. 092 ©. O98 0. 100 
3. 087 | 3. O82 3- 009 3.045 | 3-019 2. 984 2.945 2. yo2 , 2 359 
5.315 | 5.413 5. 109 5-101 | 5.091 5. 079 5. 066 5. 052 i 5. 037 
0. 65 1, 032 | 1. 033 1. 036 1. O41 1. 048 1.057 1. 067 1.077 1. 089 
0. 845 0. 846 0. 850 0. 856 0. 865 0. 875 0. 887 |. goo 0. 913 
0,000 ! o, 019 0. 038 0. 056 0.071 0. 08.4 0. 094 | 0. 100 0. 102 
3.975 3.071 3.057 3.036 3.008 2.973 2.934 2.892 2.849 
5. 101 5.100 5. 095 5. 088 5.078 5. 067 5. 053 5- 039 5. 025 
0. 70 1. 039 aes 040 1. 043 1, 048 1.055 1. 064 1. 073 1. 034 1.095 
0. 839 | 0. 841 0. 844 0. 851 0. 859 0. 870 0. 882 0.895 {| 0.908 
0, 000 0. 020 0. 039 0. 057 0. 072 0. 085 0. 095 0.101 | 0.104 
3. 063 3.058 3. oat | 3. 024 2.996 2. 962 2. 923 2. 881 2. 838 
5. 087 5. 085 5.081 5.074 5. O64 5. 053 5. O40 5. 026 5. 012 
0.75 1,046 | 1-047 1.050 1.055 1. 062 1.070 1. 080 1. O90 1.101 
0. 834 0. 835 0. 839 0. 845 0. 854 0. 864 0. 876 0. 889 0. 903 
©, 000 | 0. 020 0. 039 0. 057 0. 073 0. 087 0. 096 0. 103 0. 105 
3.050 | 3.045 3-032 3.012 2. 984 2.950 2.911 2. 870 2. 827 
5.071 5.070 5. 066 5.059 5.050 5. 039 5.026 5.013 4.999 
0. 80 1.052 1.054 1. 057 1. 062 1. 069 1. 077 1. 086 1. 097 1. 108 
0. 828 0. 830 0. 834 0. 840 0. 849 0. 859 o. 871 0. 884 o. 898 
©, 000 0, 020 0, 040 0. 058 0, 074 0, 088 0. 098 0, 104 0, 106 
3. 036 3. 032 3.019 2.998 2,971 2. 937 2, 899 2. 858 2. 815 
5-055 5. 054 5. 050 5. 043 5. 034 5. O24 5. O11 4. 998 4. 984 
0. 85 1,059 1, 060 1, 063 1, 068 1.075 1, 083 1, 093 1, 103 1,114 
0, 823 0, 82 0. 828 0. 835 0, 843 0, 854 0, 866 0. 879 0, 893 
©, 000 0. 020 0, 040 0. 059 0.075 0, 089 0. 099 | 0. 105 0, 108 
3.022 3.018 3. 005 2.985 2. 957 2. 924 2.886 { 2.845 2, 843 
5. 039 5. 037 5. 033 5, 027 5.018 | 5. 008 4.996 4.983 | 4.969 
0. 90 1,066 [| 1.067 1,070 1,075 1, 082 1, 090 1,099 1, 109 1,120 
0, 818 0, 819 0, 823 0, 830 0, 838 0, 849 0. 861 0. 874 o, 888 
0, 000 0.021 0, O41 0. 060 0. 076 0, Oyo 0. 100 oO, 107 oO, 109 
3. 008 3. 003 2.991 2.971 2. 943 2.910 2. 873 2. 832 2.790 
5.021 5. 020 5.016 5. 010 5. 002 4.992 4.980 4.967 4.954 
0.95 1,073 1,074 1, 077 1, 082 1, 088 1,096 1, 106 1,116 1. 126 
0. 813 0. 814 0, 818 0, 825 0, 833 0, 844 0. 856 0. 870 o. 883 
0. 000 0, 021 0. Of1 0, 060 ©, 077 0, 091 0, 101 0, 108 0, 110 
2.993 2. 988 2.976 2.956 2.929 2, 896 | 2 859 2.819 2.777 
5. 003 5. 002 4.998 4.992 4. 984 4.975 4. 963 4.951 4.937 
1,00 1,079 1, 080 1, 083 1, 088 1, 095 1, 103 1,112 1,122 1, 132 
0, 808 0. 809 0. 813 9, 820 0, 828 0, 839 0. 851 0. 865 0. 879 
©, 000 0, 021 0, 042 0, 061 0, 078 0, 092 Oo, 102 0, 109 Oo, 111 
2.977 . ‘ : 
4.985 i - | 
Fx 1.335 : : | 
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Me = 6, Bx = 45°, & = 2°30’ 


we 


0.05 


O. 20 


0. 25 


0. 30 


o. 35 


©. 40 


0. 45 


0. 50 


112°30" | 123°45' | 135°00" | 146715’ ial 168°45’ | 180°00’ 


1s¥ 00’ 


| 


a 


wIM OW te 


101°15' | | 
0. 963 | 0. 967 0. 972 0. 975 lo 978 9, 981 0. 982 1, 061 
0. 963 0. 967 0. 972 0. 975 0, 978 0, 981 0, 982 1, 061 
0.051 | 0, 048 0. 043 0. 036 0, 628 0, 019 0, 010 0, 000 
2.881; 2.839 2. 801 2. 767 2,741 2,721 2. 799 2.795 
4.969 | 4. 818 | 4.772 4. 731 4.699 4. 674 4. 660 5.051 
1.015 1,027 1. 038 1,048 1.057 |! 1,063 1, 067 1, 068 
1.009 |! 4,012 1. 023 1,033 1,042 1, 048 1, 052 1,053 
0. 062 | 0. 058 0. 053 0. O45 0. 035 0, O24 0, 012 0, 000 
2, 8So 2, 838 2. 800 2.767 2.740 2,720 2, 708 2, 704 
5. 086 | 5-974 5. 065 5.058 5.054 5. 052 5.051 5. 050 
1.02 1.035 1. 046 1,056 1, 064 1,070 1,074 1,075 
0. 993 | 1, 005 1,016 1. 026 1. 035 1,041 1, 045 1,046 
0.069 | 0.065 0. 059 0. 050 0, 039 0, 027 0, 014 0, 000 
2 879 | 2.837 2.798 2.765 2.739 2.719 2.707 2.703 
5.088 5.076 5. 066 5. 059 5.054 5, 050 5.049 5, 048 
1. 031 1, 043 | 1. 054 1. 063 1,071 1, 077 1, 081 1, 082 
0. 936 0. 998 1,010 1, 020 1,028 1, 034 1, 038 1, 039 
0. 974 0. 070 9. 063 0. 054 0, 042 0, 029 0, 015 0, 000 
2. 876 | 2. 834 2.796 2. 763 2.736 2,716 2. 704 2, 700 
5-088 | 5.075 5. 065 5.957 5.051 5.048 5.045 5.045 
1.939 | 1,050 | 1.061 1, 071 1, 078 1, 084 1, 088 1, 089 
0. 979 0.992 4 1,003 1. 013 1,021 1, 028 1, 031 1, 033 
0. 979 0. O74 0. 067 0. 057 0, 045 0, 031 0, 016 0, 000 
2. 873 | 2. 831 | 2.792 2.759 2,732 2,713 2.701 2, 696 
5. 086 | 5.973 © fed 062 5-054 5. 947 5.043 5. O41 5, 040 
1.046 | 1.057 | 1. 068 1.078 1. 085 1,091 1.095 1, 096 
0. 973 | 0. 985 0. 997 1. 007 1.015 1,021 1.025 1,026 
0, 082 0, 078 0, 070 0. 060 0, 047 0, 032 0. 016 0, 000 
2,868 | 2.826 2.788 2.755 2,728 2, 708 2. 696 2. 692 
5.082 | 5,069 5.058 5. 049 5. 042 5. 038 5. 035 5. 034 
1.053 | 1.064 | 1.075 1. 084 1,092 1, 098 1, 101 1. 103 
0. 967 %979 | 0.991 1, 001 1,009 1,015 1,019 1,020 
0, O85 | 0. 081 0. 073 0. 062 0,049 0. 034 0. 017 0, 000 
2,863 | 2, 821 2. 783 2.750 2.723 2, 703 2. 691 2. 687 
5.077 | 5. 063 5. 052 5. 043 5.036 5.031 5. 028 5. 027 
1, 060 1,071 | 1, 082 1.091 1, 099 1. 104 1, 108 1, 109 
0. 960 0.973 0. 985 0.995 1,003 1, 009 1,014 1.014 
0, 088 0, 083 0.075 0. 064. 0, 050 0, 035 0, O1 0. 000 
2. 857 | 2 815 | 2.777 2. 744 2.717 2, 697 2, 685 2. 681 
5.079 | 5.057 | 5. O45 5. 036 5. 029 5. O24 5. 020 5-019 
1, 067 ' 1,078 1. 089 1, 098 1, 105 1,111 1,114 1.115 
0. 954 0. 967 | 9.979 0. 989 0.997 1, 003 1, 007 1,009 
0, O91 0,086 | 0.077 0. 066 0, 052 0, 036 0, 018 0.000 
2.850 | 2,808 ! 2.770 2. 737 2.710 2, 691 2. 679 2.675 
5.062 ;§ 5.049 5.038 | 5. 028 5.020 5.015 5. 012 5.011 
1, O74 1, 085 1,095 1. 104 1,112 1.117 1,121 1, 122 
0. 949 0. 961 0. 973 0. 983 0. 992 0. 998 1, 602 1, 003 
0, 093 0, 088 0, 079 | 0. 068 0, 053 0, 037 0, 018 0. 000 
2, 842 2,801 | 2.763 | 2.730 2, 703 2. 684 2, 672 2. 667 
5.054 | 5,041 5. 029 5. 019 5. O11 5. 006 5. 002 5. 001 
1. 080 1. 092 1. 102 1.110 1.118 1.123 1,127 1.128 
0. 943 0. 956 0. 967 0. 978 0. 986 0. 992 0. 996 0. 998 
0. 095 0. 090 0. 081 0. 069 0. 054 0. 037 0. 019 0. 000 
2.834 2.793 2.755 2.722 2.695 2.676 2.664 2. 660 
5.044 5.031 5.019 5. 009 5.001 4.996 4.992 4.991 


Moo=6, By = 45°, & = 2°30’ 


vy 
3 a ee 
1o1e1s’ | 12°30" | 123°45" | 135°00’ | 146°15' | 157°30" y | 168%45" | 180°00" | 180°00" 16845 180°00’ 68745" | 180°00’ |. 180°00" 180°00’ 
0. 55 1, 087 1 095 1, 108 1,117 1, 124 1,130 1, 133 1, 134 Va | ame | 
0, 937 0.950 ©. 962 0, 972 0, 981 0.98 0,991 0. 992 
0, 097 0, 092 0, 083 0, O71 0, O55 0, 03 0. 019 0, 000 
2, 825 2. 784 2.746 2,714 2, 687 2, 667 2.655 2. 651 
5. 034 5.021 5. 009 4.999 4.9990 4. 985 4.981 4.980 
o. 60 1,093 1, 104 1.114 1, 123 1,130 1, 136 1, 139 1. 140 
0, 932 0.945 0. 957 0. 967 0, 976 0, 982 0, 986 0. 987 
0, 099 0. 093 0, 084 0, 072 0, 056 0, 039° 0, 020 0, 000 
2, 816 2.775 2. 737 2. 795 2, 678 2, 659 2. 647 2. 643 
5.023 5. 009 4.997 4.987 4.979 4.973 4.909 4.968 
0. 65 1, 100 1,110 1, 120 1,129 1, 136 1,142 1,145 1.146 
0. 927 0. 94° 0. 952 0, 962 0.971 0.977 0, 981 0. 982 
0, 100 0.095 0, 086 0, 073 0, 057 0, 039 0, 020 0, 000 
2,806 2.765 2.728 2.695 2.669 2,649 2.637 2.633 
g. 011 4.997 4.985 4.975 4. 967 4.960 4.957 4-955 
0. 70 1, 106 1.117 1. 127 1, 135 1, 142 1, 148 1,151 1.152 
0, 922 0.935 0. 946 0. 957 0, 966 0, 972 0. 976 0. 977 
0, 102 0, 096 0. 087 0. 074 0, 058 0, 040 0, 020 ©, 000 
2.795 2.755 2.717 2, 685 2,659 2, 639 2. 628 2, 623 
4.998 4.985 4. 973 4.962 4.954 4.947 4.944 4.942 
0. 75 1, 112 1. 123 1.133 1,141 1, 148 1,153 1,157 1,158 
0,916 0. 929 0, 942 0. 952 0, 961 0, 967 9,971 0.972 
0, 193 0, 098 0, 088 0. 075 0, 05 0, O41 0, 020 0. 000 
2, 784 2.744 2.707 2. 675 2, 64 2, 629 2,617 2. 613 
4.985 4.971 4.959 4.949 4. 940 4.934 4.930 4.928 
0, 80 1.118 1.129 11 1.147 1.154 1.15 1. 163 1. 164 
0. 911 0. 925 °. 7 0. 947 0. 956 °. 963 0. 966 0. 968 
©, 105 0. 099 0. 089 0. 076 0, 060 0, 041 0.021 0, 200 
2.773 2. 733 2. 696 2. 664 2. 638 2.618 2. 606 2, 602 
4. 970 4.957 4.945 4.934 4.926 4.919 4.915 4.914 
0. 85 1, 125 1.135 1.145 1, 153 1, 160 1, 165 1, 168 1, 169 
0. 907 0. 920 0. 932 0. 943 0.951 0. 958 0. 962 0, 963 
0, 106 0. 100 0. O90 0. 077 0. 060 0, 041 0.021 0, 000 
2. 761 2.721 2. 684 2, 652 2. 626 2, 607 2.595 2.591 
4.956 4.943 4.930 4.920 4.911 4. 904 4.900 4.899 
9. 90 1,131 1.141 1.151 1.159 1. 166 1.171 1.174 1,175 
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APPENDIX 2 
AERODYNAMIC COEFFICIENTS IN BODY SYSTEMS OF COORDINATES 
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AERODYNAMIC COEFFICIENTS IN CONTINUOUS SYSTEMS OF COORDINATES 


oe Mew a2 
Ha Bx a St a GES | Hs a 
ga 2 | 3 | 5 | 7 g 51 Ps 2° | 3 ‘€ 5 
Do of Fes ae oO vo 
c, | 5°| 0° 0. 03068 | 0.02839 | 0.02326 | 0.02062 c, 430° ee °. ee 0- 5750 | 0. 5425 
yo ee oO. ‘is 
c, {10° 0° 0.1046 | 0.0875 | 0.0748 | 0. 0698 5° 0. he ° $830 oO. 5508 
2°30'| 0.1074 | 0.0910 | 0.0792 | 0.0746 10° _— 6064 | 0. 5752 
5° _ 0.1019 | 0.0925 | 0.0888 45° —_ rs 6439 o. 6161 
7°30° _ = 0.1151 | 0.1125 20° — 0. 6705 
c 0° ° ° ) c 0° oO o ° 
y 2°30'| 0.0756 | 0.0762 | 0.0780 | 0.0795 y 2°30°| 0.0329 | — — 
5° 0.1542 | 01670 | 0. 1587 5° 0, 06 ©. 0756 ©, 081 
eps 54 75 7 
7°30"; — = 2378 2379 10° — [0.145 0. 1574 
15° — |0.2051 0. 2203 
K . ° ° ° ° 20° —_ —_ 0. 2639 
2°30’ | 0. 7039 | 0. 8373 | 0. 9848 1. 0657 
e _ 1.5132 | 1.6973 | 1.7872 K 0° ° ° ° 
7°30’ _ _ 2.0660 | 2. 1147 2°30’ | 0. 0509 er Z 7483 
° 0. 1004 | 0. 1 1 
c. {15°} 0° 0.2024 | 0.1732 | 0.1542 | 0. 1478 40° _ ¢ °. brid oO. mize 
. 5° | 0.2140 | 0.1880 | 0.1713 | 0. 1653 15° — 0.3185 ©. 3576 
10° 0.2521 | 0.2332 | 0.2221 | 0.2174 20° _ 0. 393 
°y - 0. 134 °. 1391 ° nas 0. 1468 fx [85° Be = ae 50 a hie 
10° 0. 269 0.2779 | 0.2820 | 0, 2841 10° — jo 7856 0. 7285 
: 15° _ 0. 7501 
K 0 ° i) ° ° 
5° 0.6280 | 0.7399 | 0.8418 | 0. 8881 0° ° 
40° 4.0694 | 1.1917 | 1.2697 | 1. 3068 fy 5° — ie er re 0538 
10° = nO os 
c, |20°| 0° 0. 3256 | 0.2843 | 0.2605 | 0.2532 15° = 0. 1444 
5° 0. 3366 =| 0.2979 | 0.2754 | 0, 2681 
10° 0. 3694 | 0.3384 | 0.3195 | 0. 3128 K 0° c ° ° 
15° _ 0. 4044 | 0.3912 | 0, 3858 5° — 0.0632 | 0.0752 
c 0° ° ro) ° ro) 13° ray hee es aaa 
— 0. 
- 5° | 0.1146 | 0.1216 | 0.1277 | 0, 1302 2 
10° 0.2271 | 0.2380 | 0.2468 | 0, 2509 c. 440°] 0° — |0.9390 | ©. 8923 
45 _ 0. 3445 | 0.3491 | 0, 3517 mi eae = (18. 9394 ner 
is _ 0. 892 
K 0° ° 0 9 10° —_ — 0. 8932 
3° 0. 340 0. 4082 0.4637 | 0, 4856 
40° 0. 614 0. 7033 0. 7725 0, 8021 c 0° — ° ° 
15° — 0.8519 | 0.8924 | 0, 9116 y 2°30°}  — 0. 0089 
5° —_ —_ ° 0237 
Cc, {25° 0° 0. 4733. | 0.4192 | 0.3910 | 0, 3828 10° — _ 0. 0453 
i) 0.4825 | 0.4304 | 0/4029 | 0. 3948 
10° 0. 5094 | 0. 4633 | 0.4381 | 0. 4302 K 0° = fo) ° 
15° —_— 0.5165 | 0.4955 | 0, 4881 2°30’) — [0.009 
20° _ 0. 5871 0.5719 | 0, 5661 5° = _ ° 0265 
. 10° _ _ 0. 0507 
Cy 0 ° ° ° ° 
5° 0.0916 | 0.1004 | 0,1067 | 0, 1089 7 5°} 0° a= 1 1480 1. 0835 
10° 0.1796 | 0.1946 | 0,2055 | 0, 2098 x 2°30'| — 1. 0825 
15° _— 0.2770 | 0, 2887 | 0, 2940 
20° = 0. 3424 | 0.3483 | 0. 3513 é 0° _ _ ° 
K 6 2 : . y 2°30’ — _ —o. 0038 
5° 0. 1898 | 0.2333 | 0.2648 | 0, 2758 K 0° _ _ ° 
10° 0. 3526 | 0.4200 | 0.4691 | 0, 4877 2°30} — — | —0. 0035 


rr —= ————— 


9999 


00° 


go°o 


DLT 


NASA-Langley, 1966 7-380 


“The aeronautical and space activities of the United States shall be 
conducted so as to contribute ... to the expansion of human know!- 
edge of phenomena in the atmosphere and space. The Administration 
shall provide for the widest practicable and appropriate dissemination 
of information concerning its activities and the results thereof.” 


—NATIONAL AERONAUTICS AND SPACE ACT OF 1958 


NASA SCIENTIFIC AND TECHNICAL PUBLICATIONS 


TECHNICAL REPORTS: Scientific and technical information considered 
important, complete, and a lasting contribution to existing knowledge. 


TECHNICAL NOTES: Information less broad in scope but nevertheless of 
importance as a contribution to existing knowledge. ; 


TECHNICAL MEMORANDUMS: Information receiving limited distribu- 
tion because of preliminary data, security classification, or other reasons. 


CONTRACTOR REPORTS: Technical information generated in connection 
with a NASA contract or grant and released under NASA auspices. 


TECHNICAL TRANSLATIONS: Information published in a foreign 
language considered to merit NASA distribution in English. 


SPECIAL PUBLICATIONS: Information derived from or of value to NASA 
activities. Publications include conference proceedings, monographs, data 
compilations, handbooks, sourcebooks, and special bibliographies. 


TECHNOLOGY UTILIZATION PUBLICATIONS: Information on tech- 
nology used by NASA that may be of particular interest in commercial and other 


nonaerospace applications. Publications include Tech Briefs; Technology 
Utilization Reports and Notes; and Technology Surveys. 


Details on the availability of these publications may be obtained from: 


SCIENTIFIC AND TECHNICAL INFORMATION DIVISION 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 20546 


